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SCIENTIFIC PROCEEDINGS 


ABSTRACTS OF COMMUNICATIONS. 
Ninety-third meeting. 
Cornell University Medical College, October 16, 1918. 


President Gies in the chair. 


I (1376) 
Canned tomatoes as an antiscorbutic. 


By ALFRED F. HEss and LESTER J. UNGER. 
[From the Bureau of Laboratories, Department of Health.]| 


In view of the fact that canned tomatoes are included in our 
army ration, in which they may be substituted for potatoes to 
the extent of 20 per cent., it seemed worth while to ascertain 
whether they possessed antiscorbutic properties. This appeared 
particularly desirable in view of our previous experiments! which 
had demonstrated that the dehydrated vegetables commonly em- 
ployed cannot be relied upon for furnishing this important dietary 
factor. From a theoretical standpoint a study of this question 
was of further interest, as the tomatoes have been subjected to 
a temperature above the boiling-point in the course of the canning 
process. 

Series of guinea pigs, five in each group, were put on a diet of 
hay, oats and water ad libitum and fed various amounts of strained 
tomatoes which had been canned almost one year previously. It 
was found that the addition of 5 c.c. of these tomatoes was suffici- 
ent to protect the animals from scurvy, and that larger amounts 
stimulated growth to a remarkable degree. 

In view of this favorable experience on animals, for the past 
three or four months we have fed canned tomatoes to infants who 


1 Hess, Alfred F., and Unger, Lester J., Proc. Soc. Exp. BioL. AND MED., 1918, 
XV DalAg. 
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were receiving pasteurized milk, substituting it in the dietary for 
orange juice which has become increasingly expensive. The 
amount given to babies three months or more of age was I5 C.c.; 
half this quantity being given daily to younger infants. The 
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The guinea pigs represented in the graphs on the left received canned tomatoes 
and thrived. Those on the right were not fed tomatoes and died of scurvy. 


tomatoes have been uniformly well tolerated throughout the sum- 
mer by babies as young as one or two months of age, and we can 
recommend this foodstuff as an economical and efficient anti- 
scorbutic. 
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Preliminary observations on the value of raw and dried tomatoes 
as antiscorbutic foods for guinea pigs. 
By MaovrIiceE H. GIvEens and Harry B. McCLucaceE. 
[From the Department of Physiology, University of Rochester, 
Rochester, N. Y.] 


The external signs of the nutritional failure known as experi- 
mental scurvy, which can be produced in young guinea pigs in 
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16-26 days by feeding a mixture consisting of whole soy bean 
flour, milk, yeast, paper pulp, and inorganic salts,! have not been 
encountered during a period of 75 days in which 10 gm. of raw 
tomatoes were added daily to the diet. If on the appearance of 
the clinical scorbutic manifestations attributable to the scurvy- 
producing diet, 10 gm. of raw tomatoes are added as a daily 
supplement, the symptoms will subside and the animals will be 
restored to health. 

Tomatoes dried in a blast of air either for 14-24 hours at 55- 
60° C. or for 36-44 hours at 35-40° C. retain some of their anti- 
scorbutic property. This statement is based on the fact that 
young guinea pigs receiving a daily addition of 1 gm. of either of 
such dried products have grown and continued in apparently per- 
fect health for a period three times as long as that within which 
the usual scorbutic symptoms appear. 

Further experiments are being conducted upon this subject. 


3 (1378) 
A method of producing experimental shock. 


By T.S. GITHENS, I.S. KLEINER, A. L. MEYER and S. J. MELTZER 


[From the Department of Physiology and Pharmacology of the Rocke- 
feller Institute for Medical Research.] 


In the numerous investigations on experimental shock there 
is no uniformity as to the method of inducing it. Some authors 
simply say ‘‘the animal was reduced to shock,” without stating 
by what method it was induced or how long it took to induce it. 
Others claim that they have produced profound shock by con- 
tinuous stimulation of sensory nerves, while other writers are 
quite positive that it is impossible to induce shock by this method. 
The method par excellence of producing shock seems to be the 
exposure of the abdominal viscera. Here again opinions differ. 
For instance, Erlanger and his coworkers say that in order to re- 
duce blood pressure to 50 mm. mercury, an exposure and manipu- . 

1B, Cohen, Proc. Soc. Exp. Biot. AND Mep., 1918, XV, 102; M. H. Givens 


and B. Cohen, ibid., 1918, XV, 126; Cohen, B., and Mendel, L. B., J. Biol. Chem., 
1918, XXV, 425; M. H. Givens and B. Cohen, J. Biol. Chem., 1918, XXXVI, 127. 
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lation of the intestines lasting from two to five hours is necessary. 
In the studies of shock by Githens and Meltzer ‘‘the intestines 
and stomach were dislocated and frequently handled.” Wiggers 
on the other hand states that a more regular and certain circu- 
latory failure is induced when the intestinal loops are not manipu- 
lated. Many investigators kept the animals under surgical anes- 
thesia throughout the experiment or at least during the greatest 
part of it. 

Generally the fall of blood pressure is the sole criterion of 
shock. In the studies of Githens and Meltzer the fall of blood 
pressure and also the disappearance of pain sense were taken as 
criteria. They studied these phenomena an hour or more after 
the discontinuation of ether. Of forty-two dogs, in fifteen the 
blood pressure did not reach a level below 95 mm. within five 
hours after opening the abdomen, and pain sense returned as 
soon as the animals came out of ether. In only thirteen dogs 
the blood pressure reached a level below 70 mm. within two and a 
half hours and there was no return of pain sense. In these thir- 
teen dogs the original blood pressure was not high. In eight dogs 
the blood pressure sank to a lower level, but sensation of pain re- 
turned when ether was discontinued. In six dogs sensation was 
lost while blood pressure was still above 95 mm. of mercury. 

In experiments undertaken to throw light upon a certain prob- 
lem in shock, we came across a method which seems to be effective 
in producing shock in every case and fairly early. The signs of 
shock were obtained with this method without exception in an 
unbroken series of experiments on seven dogs and nine cats. The 
method consists in repeated, strong compression with thumb and 
finger of the small gut, care being taken to avoid traction upon 
the mesentery. In all the animals the original blood pressure was 
fairly high. The strongest effect was a fall of blood pressure from 
145 to 45 mm. within one hour and four minutes (cat). In all 
the animals a considerable fall of blood pressure was obtained 
within about an hour and fifteen minutes. It seemed that when 
the compression was produced during deep etherization, the fall 
began early and was more profound and of longer duration. 
Whether or not etherization had been deep, loss of pain sense was 
noted early. In most instances the blood pressure rises moder- 
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ately again when the animal is left for some time without ether and 
without squeezing of the gut. In one dog with original blood 
pressure of 160, the blood pressure which fell to 68 mm. rose after 
three hours to 120 mm. _ It is different, however, with the sensory 
shock. In not a single instance did the pain sense return at any 
time. This holds good even for cases in which the lid reflex was 
prompt. 

The subject will require a great deal of detailed study. But 
we thought of putting our experiments on record on account of 
the value it may have for experimental shock and especially on 
account of its possible practical importance in human surgery. 
In abdominal surgery no care is taken to avoid compressing of 
the gut; on the contrary, it is often employed to achieve a definite 
end. On the other hand, traction on the mesentery is carefully 
avoided. In our experience traction on the mesentery rather 
favors some rise of blood pressure. 
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Metabolism of p-hydroxybenzoic acid and p-hydroxyphenyl- 
acetic acid in the monkey. 


By CARL P. SHERWIN. 


[From the Chemical Laboratory of Fordham Unwersity Medical 
School.| 


p-hydroxy benzoic acid was fed to a monkey in one, two and 
three gram doses, the urine was collected for 36 hours following 
each dose, evaporated and extracted. The urine was found in 
every case to contain only the uncombined acid. This agrees 
with the findings of other investigators who have fed this acid to 
several of the lower animals. In each case from 50-60 per cent. 
of the acid was recovered from the urine. 

After feeding p-hydroxyphenylacetic acid in one or two gram 
doses, approximately 60 per cent. of this acid was recovered from 
the urine of the monkey. Some of this acid existed in the free 
state, while a portion of it was excreted in the urine in combina- 
tion with glycocoll as p-hydroxyphenaceturic acid. p-hydroxy- 
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phenaceturic acid up to this time was found only on one instance 
and the amount was insufficient for analysis. The melting point 
of 154.5-155 is two degrees higher than the melting point cited 
in the literature. The acid is relatively soluble in alcohol, ethyl- 
acetate and warm water but insoluble in ether, benzol and cold 
water. On boiling with conc. HCl, the acid split up into its two 
components p-hydroxyphenylacetic acid and glycocoll. The an- 
alysis of the compound agrees with the theoretical values for car- 
bon, hydrogen and nitrogen. 

The process of metabolism in the organisms of the monkey 
in regard to p-hydroxybenzoic acid and p-hydroxyphenylacetic 
acid is comparable to that found in lower animals and unlike that 
found in man. In man, the p-hydroxybenzoic acid is combined 
with gloycocoll and excreted as p-hydroxyhippuric acid, while in 
the lower animals, the acid after ingestion is excreted uncombined 
in the urine. 

p-hydroxyphenylacetic acid on the contrary is found free in 
the urine of man after ingestion and combined with gylcocoll in 
the urine of animals. 
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Influence of mere opening the abdomen, of state of shock, and of 
subsequent section of sciatic nerve upon the blood 
flow from the femoral vein in cats. 


By T. S. GITHENs, I. S. KLEINER, A. L. MEYER and S. J. 
MELTZER. 


[From the Department of Physiology and Pharmacology of the Rocke- 
feller Institute for Medical Research.] 


From a series of experiments performed for the purpose of 
solving a certain problem in shock, a few definite facts were se- 
lected to be put on record. The following results were obtained 
from experiments on fourteen cats. The rate of the blood flow 
from the femoral vein shortly before opening the abdomen was 
taken as the unit, 7. e., 100 per cent. The figures indicate the 
time required for the flow of the same amount of blood, and hence 
express an inverse ratio to the rate; e.g., 200 per cent. indicates 
that the rate was half as fast. 


BLooD FLOW FROM FEMORAL VEIN IN Cats. 7 


Influence of opening the abdomen.—The average time of flow 
from the femoral vein shortly after opening the abdomen in the 
fourteen cats is 136 per cent., that is, an average decrease of 36 
per cent. in the rate. A decrease in rate of flow occurred in every 
experiment but one. The maximum decrease (in one cat) was 
84 per cent. This result means that after the mere exposure of 
' the abdominal viscera (before any change in volume and compo- 
sition of the blood could have taken place) a slowing of the flow 
from the extremities takes place. In interpreting this fact the 
statement of H. Fischer, the first writer on shock from a physio- 
logical point of view, is worth considering, namely, that a certain 
degree of engorgement of the veins of the abdominal viscera can 
be observed immediately after opening the abdomen. This occur- 
rence may be the cause of the slowing of the flow from the veins 
of the extremities. As far as we know these facts have not been 
observed or discussed by any experimental or surgical writers. 
It may be mentioned that there was a variable but generally a 
moderate fall of blood pressure immediately after opening the 
abdomen; but there was no definite proportion between the fall 
of blood pressure and the decrease in the rate of flow. 

The rate of blood flow in shock.i—When the blood pressure had 
fallen to about 70 mm. of mercury, the animals were considered 
in shock; in the majority of cases it fell to 60 mm. or less; the low- 
est pressure reached was 30 mm. In every cat the blood flow in 
shock was slower than just after opening the abdomen. On the 
average it was 301 per cent. of the original. The decrease in the 
rate of flow seemed in a general way to follow the degree of fall 
of blood pressure, but was not absolutely proportional. 

Influence of cutting the sciatic nerve upon blood flow in shock.— 
After section of the sciatic nerve the rate of blood flow increased 
markedly in eleven cats, slightly in two and in one there was a 
slight decrease. The average increase over the flow in shock was 
about one third, that is, the time of flow decreased from 301 to 
196 per cent., but the average rate was still only about half as 


1In the present series of experiments the blood obtained from the femoral vein 
was mixed with a small amount of sodium citrate and reinjected through the jugular 
vein. Hemorrhage therefore was not a factor in the production of shock in these 
experiments, 
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fast as the original flow (100 per cent.). In five cats the flow 
became as fast (or even faster) as immediately after opening the 
abdomen; and in one of these five the flow was as fast as the ori- 
ginal. The blood pressure rose slightly on section of the nerve 
in eleven cats. The remaining three were those in which there 
was little or no increase in flow. 

The fact that in these experiments the blood flow after section 
of the sciatic nerve in shock is usually far below normal, and never 
above normal, certainly’ does not support the assumption, now 
current, that vaso-constriction is greater in shock than in normal 
conditions of the animal. 


6 (1381) 


Experimental studies of plant pigments. 


By BENJAMIN HARROW and WILLIAM J. GIES. 


[From the Biochemical Laboratory of Columbia University, at the 
College of Physicians and Surgeons, New York. 


This communication was confined to a report on studies of 
(a) flavones, a group of yellow pigments, characterized by the 
production, in their solutions, of intense yellowish-brown color on 
the addition of ammonia, and of (6) anthocyanins, a group of red, 
violet, or blue pigments, which, in solution, change to bluish- 
green on the addition of alkali, and pink on the addition of acid. 

These pigments were obtained from tulips: flavone, from 
“Ta Reine’; anthocyanin, from ‘Crimson King.’ Both varie- 
ties of flowers were collected at the N. Y. Botanical Garden 
through the courtesy of Dr. A. B. Stout. 

The chemical relationship of flavones and anthocyanins. —Whel- 
dale and others believe that flavone is convertible into antho- 
eyanin by oxidation. The Armstrongs regard this conversion as 
due to processes of oxidation and reduction. Combes and Will- 
statter consider that reduction alone effects the change. The re- 
sults of our own experiments accord with the view of the latter 
investigators. We find that active (‘‘nascent”) hydrogen re- 
duces flavone to anthocyanin. The latter can be further reduced 
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to a leuco-base, which in turn, by exposure to air or, more rapidly, 
by addition of an oxidizing agent, is reconverted into anthocyanin, 
thus possibly explaining the facts observed by the Armstrongs: 


+H +H 
Flavone — Anthocyanin + Leuco-base 
sO 
<— 


We have also succeeded in oxidizing anthocyanin to flavone. 
This was done most effectively by first isolating anthocyanin in 
a fairly pure condition, by Willstatter’s method. The only oxi- 
dizing agent we have been able to use with success thus far is 
hydrogen peroxide. Oxidase from potato, as well as oxidase from 
Crimson King tulip, could not be used as a substitute for hydro- 
gen peroxide. 

Flavone thus obtained from anthocyanin can be reduced back 
again to anthocyanin: 

+0 
Anthocyanin > Flavone 

+H 

<~ 


The chemical relationship between flavones and anthocyanins 
may be expressed thus (Willstatter) : 


Cl 
| 
SEs a= 1,0. OH O ee Ns 
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Anthocyanin as an indicator.—Anthocyanin (tulip, Crimson 
King), when extracted with absolute alcohol made anhydrous 
with copper sulfate, yields a red extract, whereas if extraction is 
made with absolute alcohol rendered anhydrous with calcium oxid, 
a green solution is obtained. The red extract can be changed to 
green by the addition of calcium oxide, or soluble alkali, whereas, 
vice-versa, the green extract can be changed to red by the addi- 
tion of anhydrous copper sulfate or soluble acid. 
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The extreme delicacy of this reaction naturally suggested the 
possible use of anthocyanin as an indicator. Anthocyanin, pre- 
pared according to Willstatter’s method and dissolved in abso- 
lute alcohol, was compared with phenolthalein, by the Henderson 
and Palmer indicator-method for the determination of the con- 
centration of hydrogen ions, with the results tabulated below: 


Tubes Py Phenolthalein Anthocyanin 

I 2 Red + + Yellowish 

= green ak 
2 8.70 Red + Yellowish a 
green 

B 8.00 } Colorless. - Colorless 

4 7.48 | ce Pink + 

5 7.38 i Ks Pink + + 

6 6.90 i Pink + + + 

7 6.70 Pe Intensity of pink 

8 6.30 SS coloration increases 

9 6.00 < in the direction of 
Io 5.70 ¥ I1, with increase in 
II 5.30 = acidity 


From these data it is obvious that, in point of delicacy, under 
the conditions specified, anthrocyanin is, in general, the equal of 
phenolthalein. Furthermore, anthocyanin is superior to the latter 
in the fact that a change from alkali to acid is indicated by a 
sharp change from green to red, and not, as for phenolthalein, 
from red to no color at all. 

The relationship of these observations to those by Gies,! on 
“alkaverdin,” will be indicated in a later communication. 
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The probable cause for the failure of some sodium tungstate to 
give a suitable reagent for the determination of 
uric acid. 


By GRETE EGERER and FRANCES Forp (by invitation). 


[From the Chemical Laboratory, Department of Medicine, Medical 
School, Unwersity of Minnesota, Minneapolis, Minn.] 


In one of his articles, Folin mentions that some preparations 
of sodium tungstate on the market do not yield a satisfactory 


1 Gies, Chemical studies of the pitcher plant, Sarracenia purpurea; Journal of 
the New York Botanical Garden, 1903, iv, p. 37. 
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reagent for uric acid, presumably because of impurities such as 
nitrates and molybdates. The tungstate which we have in our 
laboratory failed to give the reagent although free from the im- 
purities mentioned above. Further investigations, however, dis- 
closed that our sodium tungstate contained but one third tung- 
state the rest being sodium carbonate. The reagent was there- 
fore prepared in the following manner: 

Dissolve 25 g. of sodium tungstate in 300 c.c. of water, heat 
to boiling in a large beaker, add 40 c.c. of conc. hydrochloric acid 
whereupon the tungstic acid is precipitated. Continue to boil 
for ten minutes. Allow to settle. Filter by suction. Wash pre- 
cipitate with cold water while still in Buchner funnel, 20 c.c. each 
time, discontinuing as soon as the precipitate starts to pass 
through the filter, which usually occurs at the third washing. 
Transfer to an Erlenmeyer flask without drying the precipitate. 
Add 15 c.c. of 10 per cent. sodium hydroxide solution for each 
ten g. of tungstic acid, which will dissolve the tungstic acid on 
heating. 

Continue according to instructions given for the preparation 
of reagent using but 31.2 g. of tungstic acid in place of 100 g. of 
sodium tungstate as required in the original description of the 
reagent. 

In our search for the explanation of.the failure to obtain the 
reagent we had to limit ourselves to the use of the two tungstates 
in stock in our store-room; one of them free from carbonate gave 
the reagent, the other containing carbonate failed to do so. We 
are postponing the investigation, to determine if any tungstate 
free from carbonate will react in the desired manner, until the 
substance is more accessible. The writers regret that they were 
also unable to procure tungstic acid itself which they believe could 
be used in place of the tungstate, by dissolving the acid in a slight 
excess of sodium hydroxide followed by the procedure given above: 

It is necessary to establish the content of actual tungstate only 
once in order to know how much sodium hydroxide solution has 
to be added. This is accomplished by transferring the tungstic 
acid precipitate to a weighed porcelain dish. After drying the 
contents on a waterbath and subsequent washing with alcohol the 
dish is weighed again. For preparing the reagent, however, the 
isolation of the sodium salt is unnecessary. 
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A simple method for making p-arsanilic acid. 


By PHILIP ADOLPH KOBER and WALTER S. DAvIs. 


[From the Division of Laboratories and Research, New York State 
Department of Health, Albany, N. Y.] 


The preparation of what is now known as primary arsanilic 
acid, the starting point and the basis of Ehrlich’s synthesis of 
salvarsan, was first mentioned by Béchamp! in 1863. In spite of 
Béchamp’s published work, and that of many others, the fact 
remains that the literature does not contain definite directions for 
making the primary arsanilic acid. Many laboratories have spent 
much effort, money and time in trying to evolve the synthesis 
from the general directions given in the literature, but without 
much success. The process in its highest form is generally under- 
stood to be a trade secret. 

Without going into details, it can be shown that the directions 
either call for too much aniline or too high a temperature, or both. 
By controlling one or both of these factors one can obtain the 
primary free from secondary in large yields, practically pure, with 
ease. 

One thousand c.c. of crude arsenic acid (75 per cent.) are 
heated in an open beaker or vessel, at 120° to 140° C. for 12 to 15 
hours by means of an oil or ‘‘Crisco”’ bath. This should con- 
centrate the acid to practically 100 per cent. 

1 Compt. rend., LVI., 1172, 1863. 
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Fourteen hundred c.c. of dry aniline oil are cooled with an ice 
mixture to 0° C. or lower, and the cooled arsenic acid is added 
slowly with vigorous stirring. The mixture soon becomes thick 
and then granular, after which it is finely ground and thoroughly 
mixed. This powder has roughly the composition of (CsHsNHe)s 
= (H3AsOx)o. 

Two hundred grams of this powder are heated in an Erlen- 
meyer flask, by means of a “‘Crisco”’ bath to 160° C., when the 
powder begins to melt. The substance is stirred continually 
and when it has all melted, a reflux condenser is then attached; 
for one and a half hour it is heated from 160°-170°, and then one 
hour from 180° to 183° C. After allowing the mixture to cool 
somewhat 225 c.c. of 6N sodium hydroxide and 225 c.c. of water 
are added, which causes the substance to dissolve and separate 
out the aniline oil left uncombined. 

When the mixture is cool, the aqueous layer is drawn off with 
the aid of a separatory funnel, and after shaking with 15 to 20 
grams of infusorial earth or kaolin, it is filtered with suction. 

To the clear filtrate is added 100 c.c. of 6 N hydrochloric acid. 

By means of 25 c.c. portions and further additions of 0.5 c.c., 
1.00 C.c., 2.00 c.c., etc., of 6 N hydrochloric acid, one finds out if 
further addition of acid to the whole filtrate will give a larger 
yield or not. When after waiting a few minutes for the crystal- 
lization to take place, and when the best medium has been deter- 
mined on the small aliquot portion, an equivalent amount of acid 
is then added to the whole filtrate. Usually the crystals fill the 
entire solution so that it has the appearance of being solid. 

After standing for an hour or longer the precipitate, which is 
white and crystalline, is filtered with suction. It is then washed 
by suspending the precipitate in 200 c.c. of water and filtering 
with suction. When all the wash liquid has drained from the pre- 
cipitate, it is dried by fanning, or in any other suitable way. The 
yield is about 30 per cent. of the theory, whereas Io per cent. 
seems to be the average heretofore. 

The products obtained by the above directions are almost 
pure enough for further use, but if necessary can be reprecipitated 
with alkali and acid, or by dissolving it in boiling water and allow- 
ing the solution to cool. 
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The analysis of a crude product once purified by hot water 
crystallization and dried in a vacuum desiccator gave: 


As, % N,% 
PEOOUC Hera Genenta dation: Gatch ces aera 34.20 6.02 
Prod UCU ycamincts cy Ae achots ee eaace Sachin 5 See 34.50 6.13 
PUHCORVAOLEDIMINAr Voge net een tn cn 34.60 6.45 ‘ 
ELH Ory, LOLISeCONM AT Yasin. eo a eek 25.605 9.65 


9 (1384) 
Vitamines in green leaves. 


By THOMAS B. OSBORNE and LAFAYETTE B. MENDEL. 


[From the Laboratory of the Connecticut Agricultural Experiment 
Station, and the Sheffield Laboratory of Physiological Chemistry 
in Yale University, New Haven, Conn.] 


In view of the very scanty data recorded respecting the rela- 
tive content of vitamine in green foods compared with other plant 
and animal products which have been studied more in detail, we 
have fed albino rats on diets containing, as the source of water- 
soluble vitamine, spinach, cabbage, clover, timothy and alfalfa, 
dried in their immature state. Far less dried spinach supplies 
sufficient water-soluble vitamine to promote normal growth than 
do whole wheat, soy beans, dried egg, meat, milk or potatoes. 
Spinach leaves are much richer in the fat-soluble vitamine than 
are most of the products used in our ordinary rations. Thus rats 
fed for over 160 days, during which they consumed only 25 to 34 
grams of spinach, have grown from 60 to 250 grams at a nearly 
normal rate and have as yet shown no evidence of deficient nutri- 
tion. Such quantities are not much larger than have heretofore 
been considered to be necessary when butter fat supplied the fat- 
soluble vitamine. A somewhat larger quantity of cabbage than 
of spinach leaves is needed to promote normal growth. It prob- 
ably also contains the fat-soluble vitamine. Timothy, clover 
and alfalfa contain both vitamines, but further experiments are 
needed to establish the relative amounts of these. Tests of a 
large variety of tubers, stems, leaves and fruits are now in progress. 

If one may draw conclusions from the limited data at present 
available, it seems that the green vegetables and fodders are richer 
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in vitamines than most of the staples like meats, potatoes, cereals, 
fats and sugar products, in the diet of man. Therefore they un- 
questionably contribute largely to the dietary need of the average 
person. 


10 (1385) 
Preliminary report on the behavior of certain local anesthetics. 


By Cary EGGLESTON and ROBERT A. HATCHER. 


[From the Department of Pharmacology, Cornell University Medical 
College, New York City, N. Y.] 


The fatal intravenous dose of each of the several substitutes 
for cocain varies enormously with differences in the rates of in- 
jection. Five or more times the fatal dose for sudden injection 
can be given in a period of one to two hours without causing death. 
The subcutaneous doses show even wider variations among the 
different drugs than the intravenous doses. 

All of the local anesthetics tested, including cocain, are mutu- 
ally and quantitatively synergistic. They are all synergistic with 
epinephrin in its effect upon the blood pressure in a manner anal- 
ogous to cocain. 

The systemic toxic actions of all of the members of the group 
are very closely alike and all cause death in cats by combined 
paralysis of the heart and respiratory center. 

Three of the members of the group—procain, stovain and ap- 
othesine—have been shown to be destroyed rapidly by the liver. 
All of the others are rapidly destroyed in the animal body, except- 
ing cocain, and it seems probable that this destruction also takes 
place in the liver. 

Artificial respiration alone, or combined with cardiac massage, 
does not suffice to permit recovery from the sudden intravenous 
injection of 125 per cent. of the fatal dose of any of the local an- 
esthetics. Artificial respiration and cardiac massage, combined 
with the intravenous injection of epinephrin, permit recovery in 
most cases from 125 to 150 per cent. or more of the fatal vein dose 
of all of the local anesthetics. The previous administration of 
ouabain permits recovery from 150 per cent. of the fatal dose of 
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procain when artificial respiration is employed and the similarity 
in actions of all of the drugs leads one to suppose that it holds 
true of the other members of the group. 


II (1386) 


A bacteriological report of influenza cases at Presbyterian 
Hospital. 


By MIRIAM OLMSTEAD. 


[From the Presbyterian Hospital, New York City, N. Y.] 


One hundred forty-five cases have been studied in one or more 
of the following ways: by naso-pharyngeal cultures, blood cul- 
tures, sputum for pneumococcus type or lung cultures post- 
mortem. JB. influenze was found to predominate in the naso- 
pharyngeal cultures, Pneumococcus ITT. in the blood cultures and 
Pneumococcus IV. in sputum and lung cultures. The percentage 
of naso-pharyngeal cultures containing B. influenze was somewhat 
higher among the uncomplicated cases than among the pneu- 
monia cases. At one period, influenza bacilli were found in 75 
per cent. of the naso-pharyngeal cultures. The Pnewmococcus IV. 
strains isolated have been found to belong to various groups. 

The blood of influenza convalescents has been found to con- 
tain agglutinins for strains of influenza bacilli isolated during the 
recent epidemic. The macroscopic method is used. Incubation 
at 55° C. gives more satisfactory results than at 37° C. 


12 (1387) 


Influence of hydrogen ion concentration upon enzymic activity 
of three typical amylases. 


By H. C. SHERMAN, A. W. THomaAs and M. E. BALDWIN. 


[From the Laboratory of Food Chemistry, Columbia University, 
New York.]| 


Pancreatic and malt amylase and the amylase of Aspergillus 
oryze (prepared from taka-diastase) have been selected as repre- 
sentative of the starch-splitting enzymes of the higher animals, 
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higher plants and fungi respectively. Laboratory methods for 
the purification of each of these amylases have been described in 
previous papers. The present experiments were performed with 
enzyme preparations which had been purified in accordance with 
these methods. The experiments establish for each of the three 
amylases the limits of hydrogen ion concentration within which 
any enzymic activity is shown, and the form of the curve repre- 
- senting the activities at all concentrations of hydrogen ion be- 
tween these limits. The investigation was carried out with the 
aid of a grant from the Carnegie Institution of Washington. 


13 (1388) 
Studies on the amylolytic activity of human saliva with a new 
method. 


By Victor C. MYERS and ANNE G. DELLENBAUGH. 


[From the Laboratory of Pathological Chemistry, New York Post- 
Graduate Medical School and Hospital, New York.]| 


Saliva is the one glandular secretion which can be readily ob- 
tained in the human subject under relatively constant conditions, 
_ and its amylolytic activity has therefore been a time-honored 
topic of investigation. Nevertheless the methods used for esti- 
mating this activity have been rather crude or tedious. A method 
is described below which is simple, delicate, and, we believe, very 
accurate. With it a large series of comparable figures may read- 
ily be obtained. The method is similar to that which has been 
employed here in estimating the diastatic activity of the blood.! 

The technique is as follows: A specimen of mixed saliva, ob- 
tained by the stimulation of paraffin chewing, is filtered and a 
small portion accurately diluted 1 to 100 with distilled water, and 
also another portion with 0.3 per cent. sodium chloride as an ac- 
tivating solution. After thorough mixing 1 c.c. of the diluted 
saliva is pipetted into a test-tube and the tube placed in a water 
bathat4o°. After 5 minutes I c.c. of 1 percent. soluble starch solu- 
tion is added and the mixture allowed to incubate for 30 minutes. 
At the end of this time 3 c.c. of saturated picric solution and 1 c.c. 


1 Myers and Killian, Jour. Biol. Chem., 1917, xxix., 179. 
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of 20 per cent. sodium carbonate are added and the tube placed 
in boiling water for 15 to20 minutes. It is then allowed to cool and 
diluted with distilled water in an accurately graduated cylinder 
until the intensity of the color approximates that of the standard 
(glucose in picric acid treated with sodium carbonate and heated), 
after which it is compared with the standard in the colorimeter. 
After correcting for the reducing power of the soluble statch, the 
activity is recorded in terms of the percentage of starch converted 
to reducing sugar. 

Utilizing the principles outlined above it has been found pos- 
sible to obtain a demonstrable amylolytic activity at a dilution 
of 1 to 400 when water was used as the diluent, and at 1 to 2,000 
when dilution was made with 0.3 per cent. sodium chloride. For 
purposes of comparison a dilution of 1 to 100 (actually 1 to 200 
allowing for the starch solution) appears to be the most suitable, 
with distilled water as the diluent. Although 0.3 per cent. so- 
dium chloride is an excellent activator and represents the approxi- 
mate content of sodium chloride in saliva, nevertheless with the 
handicap of a low chloride content, it appears possible to bring 
out greater individual variations than is possible otherwise. It 
may be noted that, with the dilutions employed, the variations 
do not appear to be influenced by the native content of sodium 
chloride in the saliva. 

The method has been applied to a considerable number of nor- 
mal individuals, the activity in the majority of cases falling be- 
tween 30 and 45 when water was used as the diluent. With so- 
dium chloride the variations were small, most of the figures falling 
between 46 and 50, suggesting the possibility that in some indi- 
viduals a considerable part of the ferment is secreted in the zy- 
mogen form. Figures obtained on the same individuals at the 
same time of day agree very closely. The activity has been tested 
on representatives of a number of different nationalities and found 
to vary within essentially the same range as above. The same 
was true of a number of pathological cases including such con- 
ditions as diabetes, nephritis, gastric ulcer, etc. Several indi- 
viduals were encountered, however, who for periods showed low 
activities, figures 10 to 20. Some of these had persistently suf- 
fered from gastric distress, others were suffering from acute in- 


~ 
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fections. An entirely satisfactory explanation for these low 
values, however, is not apparent. This is a topic to which we. 
plan to give further study. 

With the method it is possible to demonstrate a considerable 
decline in the activity of the saliva as a result of the glandular 
fatigue produced by the continuous secretion of saliva during 
paraffin chewing. Our results likewise indicate that the method 
is a very suitable one to employ in demonstrating the diurnal 
variation. 


14 (1389) 
Parathyroids and calcium metabolism. 
By E. UHLENHUTH. 


[From the Rockefeller Institute for Medical Research, New York 
City, N.-Y.] 


Larve of the salamanders Amblystoma maculatum, Amblystoma 
opacum and Eurycea bislineata when fed on thymus exhibit severe 
tetanic convulsions. In contradiction to other amphibian larve 
which do not show this reaction, they possess no parathyroids; 
the tetanic convulsions of the thymus-fed salamanders are iden- 
tical with a true parathyreoprival tetany. 

The tetanic action of the thymus is due to the presence in the 
organ of the tetany toxin which can be antagonized only by the 
parathyroids, but not by the substances contained in normal 
food. The addition to the thymus diet of normal diet in amounts 
sufficiently large to keep a salamander larva in a perfectly normal 
condition does not prevent the tetanic convulsions. Tetany is 
caused by a toxic substance contained and excreted by the thymus. 

Calcium salts, when dissolved in the water in which the 
thymus-fed larve live, do suppress, to some extent, the tetanic 
convulsions. Magnesium salts, however, assert the same action 
and are still more effective than calcium salts. The suppression 
of the tetanic convulsions by the salts of calcium is not a specific 
action of the calcium. 

Neither calcium nor magnesium is able to prevent the devel- 
opment in the thymus-fed larve of severe and permanent lesions 
of the muscular system, lesions which are caused probably by 
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injuries inflicted upon the central nervous system by the tetany 
toxin. These nervous lesions develop even in the presence of cal- 
cium or magnesium and even without any convulsions at all, and 
finally lead to the death of the animals. 

The most dangerous and important action of the tetany toxin 
is its highly injurious effect upon the central nervous system as 
expressed by the lesions of the muscular system (permanent spas- 
modic contractions and paralysis). The most important function 
of the parathyroids is to prevent the tetany toxin from coming 
in contact with the central nervous system, and this function 
cannot be substituted by any substance such as calcium or mag- 
nesium, since these substances do not antagonize the tetany toxin. 


15 (1390) 


Malignancy of the crown gall and its analogy to animal cancer. 


By Isaac LEVIN and MICHAEL LEVINE. 


[From the Department of Cancer Research of the Montefiore Hospital 
and Home, New York.| 


In a study reported recently on the influence of X-Rays on the 
development of the crown gall the writers have come to the con- 
clusion that this growth presents an ideal material for the cellular 
study of the cancer problem. Dr. Erwin F. Smith, of Washing- 
ton, considers this parasitic disease of plants to be identical with 
human cancer to such an extent that since crown gall is caused 
by a microérganism he maintains that all human cancers must be 
due to the same parasite. It seemed desirable to repeat Smith’s 
experiments from the standpoint of human pathology and this 
was the object of the present investigation. 

A large number and a great variety of plants were inoculated 
with a pure culture of Bacterium tumefaciens and a gross and 
microscopical study of the resulting crown galls was made. The 
analysis of the material shows that a certain number of these 
plant-tumors behave morphologically as well as biologically as 
benign growths. They grow very slowly, do not interfere with 
the development of the inoculated plant, compress but do not in- 
jure the neighboring normal tissues. Other crown galls appear to 
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be true malignant tumors. They dwarf the inoculated plant. 
The parts of the inoculated stem become necrotic above and 
even below the point of inoculation. Microscopically the galls 
show invasion and destruction of the neighboring normal tissues. 
In accordance with the findings of Smith a number of crown galls 
were obtained containing leafy shoots. Smith considers the latter 
condition to be analogous to human embryomata. A close micro- 
scopical study of the crown gall revealed characteristics which 
differ materially from the conditions obtained in animal cancer. 
In the majority of the specimens investigated the entire gall 
presents a uniform morphological appearance of small, young, 
undifferentiated cells. In other tumors the central growing part 
presents the usual appearance of a crown gall, while the periphery 
shows the development of adult differentiated tissue (parenchyma). 
This parenchyma isa part of the new growth and not of the normal 
tissues of the inoculated plant. The same is true of rudimentary 
organs (conducting system) or even a whole rudimentary organ- 
ism (leafy shoot) which may appear at the periphery or in other 
parts of the ordinary crown gall. Such an appearance of highly 
differentiated tissues subsequently to and as a part of the de- 
velopment of a malignant tumor is unknown in animal cancer. 
The conclusion to be arrived at from this study is that a fast 
developing simple crown gall presents a great deal of analogy to 
animal cancer and offers an ideal material for the cellular study 
of the latter condition. On the other hand the structure of the 
growing central part is identical in practically all the crown galls 
investigated thus far. It represents therefore only one type in 
the large group of pathological processes designated under the 
common name of cancer. It is hardly possible to assert on the 
basis of the study of the crown gall that all human cancers are 
formed through the activity of one and the same microérganism. 
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A method of preparing pure dihydrochloride of 
diaminodioxyarsenobenzene. 


By PHiLtip ADOLPH KOBER. 


[From the Division of Laboratories and Research, New York State 
Department of Health, Albany, N. Y.] 


The synthesis of a pure arsphenamine or salvarsan, in spite of 
the excellent published work of Ehrlich and Bertheim! and their 
collaborators, is still a vital problem. It is known by those who 
have given attention to the subject that the toxicity of arsphena- 
mine varies and that batches from individual manufacturers vary 
more than they can account for in their procedures. Further- 
more, as it seems fairly well proven that even Ehrlich’s own manu- 
facturers are unable to keep up a uniformly high standard,? it is 
evident there are some factors which are not understood or under 
control. 

In studying this subject, I came to the idea that the toxicity 
of arsphenamine is largely due to the use of methyl alcohol and 
ether in the precipitation of the dihydrochloride and therefore 
made experiments to prepare the arsphenamine in aqueous solu- 
tions, free from any extraneous and objectionable substances: 

Finding that the dihydrochloride of the salvarsan base was 
insoluble in excess of chlorides, as might be expected from the Law 
of Mass Action, an excess of hydrochloride acid was tried in salt- 
ing out the drug. When first tried by making an aqueous solu- 
tion of the dihydrochloride directly from the base, by dissolving 
in two normal sodium hydroxide and adding a slight excess of 
hydrochloride acid, and pouring the solution of hydrochloride into 
a strong solution of hydrochloric acid (1-1), a white precipitate 
was formed which, however, turned to a dark-colored gum. This 
transformation of the white precipitate into the black gum, as 
will be shown later, was due simply to coalescence of the particles. 
To prevent this coalescence three factors were changed: (1) The 
precipitation was conducted at a low temperature and (2) under 
more dilute conditions and (3) with vigorous stirring. 


1 Ber., 45, 756, 1912. 
2 Roth, Hygienic Laboratory Bulletin, 113, p. 7, 1918. 
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Toxicological tests of the arsphenamine made by this method 
have been favorable but this study is not yet complete. 
While the physical properties are somewhat different than the 
usual arsphenamine, which has one molecule of methyl alcohol 
in its solid or crystal form according to Ehrlich and Bertheim, the 
chemical tests, analyses and toxicological reactions of the new 
substance are in harmony with pure dihydrochloride of diamin- 
odioxyarsenobenzene with one or two molecules of water of crys- 
tallization. 

Our experience with the methyl alcohol method has brought 
to our attention three possible objections against using this 
method: 

(a) Our main objection to the methyl alcohol or any other 
similar solvent is based on the idea that it is easily oxidized or 
reduced, and as a concomitant with arsphenamine, a substance 
easily oxidized to very toxic and dangerous products, is apriori 
not a safe thing to have. In a subsequent paper we expect to 
prove these and other points. 

(6) Our second objection to this method is expense. Even in 
peace times this method would be expensive. 

(c) Our third objection is that these solvents are highly in- 
flammable. 

The advantages of the hydrochloric acid method are: 


(a) The medium of precipitation, both the water and the hydro- 
chloric acid can be absorbed by common and inexpensive absorb- 
ents and they are not easily oxidized or reduced. 

(b) It isan inexpensive method, as the excess hydrochloric acid 
can be recovered ready for use by simple distillation. 

(c) It is a non-inflammable method. 

(d) It is pharmacologically more suitable and less open to 
question. 

(e) The product seems more stable and less liable to oxida- 
tion, when exposed to the air. 

(f) The method can be used for reprecipitation and is chem- 
ically better calculated to eliminate impurities as it is the same 
method used to obtain chemically pure sodium chloride. 
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17 (1392). 
On the antiseptic action of benzyl alcohol. 


By D.I. Macut and D. E. Netson. 


[From the Pharmacological Laboratory of the Johns Hopkins Uni- 
versity, Baltimore, Md.] 


In a communication! dealing with the pharmacological and 
therapeutic action of benzyl alcohol as a local anesthetic one of 
the authors (M.) called attention to the fact that pure benzyl 
alcohol when injected subcutaneously or intramuscularly was irri- 
tant and produced necrosis of tissue. In every case, however, 
in which this occurred there was never a pyogenic infection noted; 
the slough being of a sterile character. This, it was remarked, 
was undoubtedly due to the antiseptic properties of pure benzyl 
alcohol and the destructive effect was not at all surprising as sim- 
ilar results could be produced by antiseptics in general when in- 
jected into the tissues in the undiluted form. It was interesting, 
however, to investigate further the antiseptic properties of phen- 
methylol or benzyl alcohol, and especially in dilute form. In the 
present communication the authors wish to report a few obser- 
vations on the subject. 

Bacteriological studies with solutions of benzyl alcohol in 
water showed that it is quite antiseptic to a number of micro- 
organisms. Experiments with a 0.5 per cent. solution of phen- 
methylol were found to kill cultures of Friedlander bacillus within 
nineteen hours. The same strength of the drug killed pyocyaneus 
cultures within twenty-four hours and growths of bacillus cola 
communis in seventy-two hours. Experiments with a I per cent. 
solution of benzyl alcohol gave evidence of even more marked and 
rapid bactericidal action. 

A large number of clinical histories seem to confirm the auth- 
ors’ observations of the antiseptic properties of benzyl alcohol. 
A study of over 200 post-operative histories of patients on whom 
operations were performed with the use of benzyl alcohol as a 
local anesthetic showed that in all cases the wounds healed rapidly 


i Macht, Jour. of Pharmacol. & Exp. Therap., 1918, XI., 263. 
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and without any infection, such as was occasionally noted in cases 
in which ethyl chloride had been used. In all the above cases the 
concentrations of the benzyl alcohol employed ranged from 0.5 
per cent. to 4 per cent. and such solutions were never found to 
be noticeably irritant to the tissues. As far as the authors have 
been able to learn none of the other commonly used local anes- 
thetics such as cocaine, novocain, alypin, etc., can be said to pos- 
sess antiseptic properties. It is therefore interesting to call at- 
tention to the antiseptic properties of benzyl alcohol as a desirable 
concomitant of its anesthetic action. 


18 (1393) 
On the action of opium alkaloids on Trypanosoma brucei. 


By D. I. Macut and J. WEINER. 


[From the Pharmacological Laboratory of Johns Hopkins University 
and James Buchanan Brady Urological Institute, 
Baltimore, Md.} 


In a paper on the “‘Toxic Action of Opium Alkaloids Individ- 
ually and in Combination with Each Other on Paramecia,’’ by 
Macht and Fisher,' it was shown that some of the opium alka- 
loids were very toxic for that organism while others produced 
very little effect on it. It was found that the benzyl-isoquino- 
lin group of alkaloids of which papaverin is the principal rep- 
resentative killed paramecia very quickly; whereas the pyridin- 
phenanthrene group of which morphin is the principal member 
was comparatively non-toxic. A further analysis of the papav- 
erin action proved that the toxicity of that alkaloid was to be 
ascribed to the presence of the benzyl radicle in its molecule. 
Following the above investigation, it was interesting to inquire 
into whether the opium alkaloids are also toxic for other forms of 
protozoa, and especially for trypanosomes. The present authors 
have accordingly undertaken the study of the action of various 
opium alkaloids and their derivatives on Trypanosoma brucei. 
The organisms were obtained through the kindness of Dr. Wade 
Brown, of the Rockefeller Institute for Medical Research. 


1 Macht and Fisher, Jour. of Pharmacol. and Exp. Therap., 1917, x., 95. 
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Experiments in vitro revealed as in the case of paramecia that 
the papaverin group of opium alkaloids was very toxic for try- 
panosomes. Papaverin itself in dilutions of 1 to 10,000 markedly 
inhibited the movements of the organisms in a few minutes and 
killed them completely within thirty minutes. Similarly the al- 
kaloids narcotin and narcein were also found to be very toxic for 
trypanosomes in vitro. 

Contrary to expectations however the morphin group of alka- 
loids while not as toxic as papaverin was also found to be dele- 
terious to the trypanosomes, but in a much lesser degree. Dilu- 
tions of morphin sulphate 1 to 2,000 did not kill the organisms 
within an hour but were found to inhibit slightly their movements 
after the lapse of some ten minutes. Stronger solutions of mor- 
phin, for example I to 2,000, inhibited the movements and killed 
the parasites in less than half an hour. A similar action was 
noted in cases of codein and thebain. Heroin was found to be 
more toxic than morphin and killed the organisms in about fifteen 
minutes. 

A comparative study of various alkaloids in addition to those 
already mentioned, namely, benzyl morphin or peronin, cotarnin, 
hydrastin, hydrastinin, and others seemed to point as in the case 
of paramecia to the benzyl grouping as the toxophoric portion of 
the papaverin molecule. 

Having studied the effect of papaverin on trypanosomes in 
vitro some experiments were made on infected rats to ascertain 
whether that alkaloid could be employed in curing the infection 
with trypanosomes in vivo. It was found that small doses of 
papaverin had no effect in shortening the course of the disease 
when injected into rats. Neither were small doses of benzyl ben- 
zoate or benzyl alcohol efficient in this respect. These findings 
were not at all surprising as it is well known that experimental 
results with anti-syphilitic drugs in vitro can not at all be taken 
as an index to the clinical use of the same. 
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The spontaneous development of an acidosis condition in 
decerebrate cats. 


By J. J. R. MAcLEopD. 
[From the Physiological Department, Toronto University, Canada.] 


Investigations of the nature of the control of the respiratory 
center are rendered difficult because of the extreme susceptibility 
of the center to anesthetics. Much of the recent work has ac- 
cordingly been done on man by methods suggested by Haldane 
and his pupils, and subsequently employed by Hasselbach, Lin- 
hard, R. G. Pearce and others. The obvious limitations to in- 
vestigations of this type have prompted some investigators to 
employ decerebrate animals, or those in which the medullary 
centers are kept alive by artificial perfusion. The objections to 
the latter type of observation are too well known to require fur- 
ther comment here; they may or they may not be such as to render 
the results inapplicable to the intact animal. The chief objection 
to the use of decerebrate animals lies in the fact that the reactivity 
of the isolated centers is uncertain. This is particularly so in the 
case of the respiratory center. Some animals retain for several 
hours after the decerebration, a uniform and regular respiratory 
rate and volume, whilst others show an abnormal type of breath- 
ing. These irregularities, apparent in the work of Porter, Means 
and Newburgh, were also observed in the animals used by my 
former associate, R. W. Scott, in whose experiments it was fur- 
ther noted that apart from the animals that failed to breathe 
properly from the start, there were others which were apparently 
perfectly normal in this regard for some time (1-2 hrs.) after the 
decerebration, but in which later the breathing became dyspneic 
and irregular, and death soon followed, usually after an acute 
attack of vomiting. 

As a preliminary to an investigation into the nature of the 
respiratory hormone, it was considered essential to investigate 
the cause of this delayed dyspnoea of decerebrate animals, not 
alone because these are probably the most suitable for use in such 
investigations, but also because the behavior of the abnormal an- 
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imal strongly suggests the possibility that development of a con- 


dition of acidosis is responsible for the symptoms. 


Some of the 


most conspicuous of the results so far obtained are reported here. 
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950 26 
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930 24 
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960 22 0.101 
The animals (cats) were decerebrated by the method of 


Miller and Sherrington. 


In those on which regular breathing re- 


turned, an interval of one hour was allowed to elapse, so that the 


1 Suddenly hyperpneeic. 
2 Vomited. 
3 Rigidity slight. 
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influence of the anesthetic (ether) might have ample time to 
disappear, and then observations were made on the following: 
(1) The minute volume of air breathed; (2) the alveolar COz; (3) 
the total CO2, P, and (5) the lactic acid content of the arterial. 
blood; and lastly, (6) the total acid excretion by the urine. 

The general nature of the results is indicated in the following 
table in which the above values are given for an animal which 
showed no dyspnea (XXIII), and one in which this and irregu- 
lar breathing were pronounced (XXII). 

These experiments typify the results in extreme cases; the 
animal in XXIII remained in perfect condition for over five hours 
after the decerebration, whereas in that of XXII the breathing, 
although normal at the start, became later rapid and dyspneic, 
death, preceded by vomiting, occurring in about three and one 
half hours after the decerebration. Of a total of thirteen animals 
so far observed, six behaved like XXIII, for at least five hours, 
and four like XXII, while three gave intermediate results. Ani- 
mals in both of the latter groups died within three hours. In the 
animals of the second group which provisionally we may call the 
acidosis group, the following changes were invariably found: (1) 
A progressive decrease in alveolar CO, followed later by (2) a 
decrease in blood COs, (3) an increase in acidity (Py lower and 
(4) an increase in the lactic acid content of the blood. The ex- 
cretion of acids and ammonia by the urine was irregular. The 
simplest interpretation of the results is that the development of a 
condition of acidosis is responsible for the changes observed in 
the dyspneic group of animals. It is further of interest to record, 
that decerebrate rigidity was much more pronounced in the “‘acid- 
osis’’ animals than in those that remained normal. Whether the 
rigidity is responsible for the acidosis, by causing lactic acid to 
be discharged in excessive quantities into the blood, or whether 
it is an effect of the acidosis, is at present problematical. 

Marked glycosuria was common in most of the animals. 
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Study of the chemistry of pernicious anemia. 
By JosEPH BaRSKy and Max Kaun. 


[From the Depariment of Laboratories, Beth Israel Hospital, 
New York City.] 


In the study of three cases of pernicions anemia we found a 
condition of marked intestinal putrefaction, with a reduction of 
the detoxication functional capacity of the liver as evidenced by 
the sulfo-conjugation test. While the functional activity of the 
pancreas is normal, the intestinal digestion, investigated by means 
of the Schmidt-Strassburger test diet, shows failure to absorb the 
normal amount of nitrogen, there being a very high nitrogen loss 
through the feces; the bulk of the feces is increased; the fat elimi- 
nation is normal. The kidney function is normal. A study of 
the functional activity of the stomach by means of the fractional 
method reveals a complete anacidity, a total absence of pepsin, 
an increased gastric residuum, and a negative gastroalbumorrhea 
test. Examination of the duodenal contents, following the in- 
vestigations of Schneider,! shows that the excessive hemolysis of 
pernicious anemia is attended by both a pleochromie and a uro- 
bilinocholie. The patients showed evidence of acidosis, as shown 
by the carbon dioxide of the plasma and of the alveolor air and 
by the H’ ion concentration of the blood. The nitrogen partition 
of the blood is normal, except for the high creatinine figure. The 
blood showed an increased ash and lime content, and a normal 
glucose, cholesterol and total lipin percentage. The urinary 
nitrogen partition was normal. The urinary oxyproteic acid 
fraction was increased. There was a marked increase in the 
ethereal sulfate and neutral sulfur fractions of the urine. 


1 Schneider, J. P., Arch. Int. Med., 1916, XVII, p. 32. 
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21 (1396) 
The effect of organic acids and their amido-compounds on the 
hydration of agar and on a biocolloid. 


By D. T. MacDouGat and H. A. SpPoEuR. 


[From the Desert Laboratory, Tucson, Arizona.] 


Earlier researches on hydration effects were concerned chiefly 
with gelatine as taken to represent the action of living matter. 
The effort to obtain results directly applicable to plant protoplasm, 
led to a consideration of chemical composition, solubility and other 
properties as a consequence of which mixtures of agar and protein 
were found to give hydration reactions so nearly comparable to 
those of living cell-masses that their study yields extremely useful 
facts and numerous stimulating suggestions. 

The importance of the acids or of the hydrogen ion concentra- 
tion in swelling had become apparent very early in the brief history 
of this subject. Workers using botanical material have dealt 
with this matter chiefly by the use of hydrochloric, and with 
acetic, citric and malic acids, and with salts of biological occur- 
rence and concentrations. Although much careful work has been 
done some doubt still exists as to the part which the acid radicle 
may play in the complex system of substances always present in 
the protoplasmic colloid. A study of the action of these acids and 
of organic acids and of their amido compounds promised com- 
parisons that might be of importance in this matter, and a series 
of measurements were carried out in the equable temperature 
chambers of the Coastal Laboratory August to November, 1918. 
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Three groups of substances were selected for these tests; (1) 
succinic acid and its amido-compound, @ amino-succinic or as- 
partic, which are dibasic, and its amide, asparagin, which is 
monobasic; (2) acetic acid and a amino-acetic acid or glycocoll, 
which are monobasic; (3) propionic acid and a amino-propionic 
acid or alanin, also monobasic. 

The swellings of sections of agar and a mixture of 8 parts agar 
and 2 parts oat-protein are selected for discussion at the present 
time. The measurements were made with the type of auxograph 
which has been previously described. The principal end results 
are given in the following table. 


Hydration of agar and agar-oat-protein in organic acids and their amido-compounds 
at 16°-17° C. Trios of sections .10-.23 mm. in thickness from plates cast from 
2.5 per cent. solutions were used. Such plates were shrunken in thickness by 
dehydration in 48-60 hours at 18°-22° C. Duration of swelling 20-60 hours. 
Expansion in percentages of dried thickness. 


ae G . 1 = ropionic } 
Congent™ | water Dis.| AGS, | ASB, [ARIE] “Ace | “cat” [aera | Aga 
Normal.| Mol, | Normal. 
Agar. 
2413% | 
2739 
0.05 I0QI 827 2308 1433 1200 I474 
0.01 L273 I270 2305 1560 | 2965 1300 | 2421 
0.002 1600 1400 2440 1790 | 3166 1625 2790 
0.0004 1750 1788 2720 1955 | 2605 1800 
0.00008 2528 2080 3250 2640 
Agar 8, Oat-Protein 2 Parts 
2100% 
2630 
0.05 700 855 1867 I090 | 1938 800 | 2046 
0.01 864 900 2455 I255 | 2340 I000 | 2317 
0.002 909 1670 2523 1738 | 3050 1250 2410 
0.0004 1136 2600 2675 2238 | 3000 I501 2273 
0.00008 2330 3050 2600 2480 1864 


The deductions to be drawn from these figures, all being aver- 
ages of 3 to 9 measurements, are numerous, but attention must be 
confined to a few pertinent cases. 

I. It is to be seen that equimolecular concentrations of the 
three organic acids present small divergence of effect on agar and 
more positive differences in agar-protein. 

2. Agar swells more in succinic acid than in its amido-com- 
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pound but reverses this relation notably in the acetic-glycocoll 
couple and in the propionic-alanin pair. 

3. The agar-protein biocolloid shows notably greater hydration 
in the amino-acids than in the related organic acids, and greater 
even than the hydration in distilled water. 

4. Equimolecular concentrations of amino-acids produce 
notably greater swellings of the biocolloids in comparison with 

related organic acids implying the positive action of factors other 
than the hydrogen ion concentration. 

5. Glycocoll facilitates hydration in all concentrations above 
.o1 M. in both agar and agar-proteins, and also in agar-gelatine, 
the data of which are not given in this paper. This fact goes far 
in explanation of the scattered results obtained by various workers 
in which accelerated growth or increased total growth has been 
seen to result from the addition of glycocoll to nutrient solutions. 
Such increases have been attributed to catalytic action by Dakin 
and others. 

6. The amide, asparagin, induces a maximum hydration, 
greater even than that possible in agar in distilled water, and very 
high at all concentrations. Similar action was exerted on agar- 
gelatine and agar-protein plates. The positive action of both 
glycocoll and asparagin is indicated by the fact that the maximum 
effect is reached at certain concentrations above the minimum. 

The destruction of our supply of phenyl-alanin in transit pre- 
vented an examination of the effects of this substance, but it will 
be possible to extend this work to this and other amides in the 
next few months. 


22 (1397) 
The carbon dioxide of injury and of respiration in nervous tissue. 


By A. R. Moore. 


[From the Physiological Laboratory of Rutgers College, 
New Brunswick, N. J.] 


It has been shown that injured nervous tissue gives an acid 
reaction with phenolsulphonephthalein as indicator and that the 
acid measured by Haas! method is carbon dioxide. If the rate 


1 Haas, A. R. C., Science, N.S., vol. 44, pp. 105-108, 1916. 
2 Moore, A. R., Proc. Soc. Exp. Biot. AND MED., vol. 15, pp. 18-19, 1917. 
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of acid output of a frog’s sciatic nerve be measured by taking the 
time required for the solution to change tint from pH 7.8 to pH 7.4, 
this rate will be seen to fall after the first or second consecutive 
readings. If now the nerve be taken out and crushed with a glass 
rod, the subsequent measurement will show a large increase in 


XK areoua, 

ed muse. . 
és 

© © SemTIC NERVE; 


0 12° 3-4 is 6 “HOURS \ 
Fic. 1. 
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rate, which, in turn, after a few readings, falls to the former low 
rate. The following determinations on a pair of frog sciatic nerves 
shows this fact. 


Time, Rate. 
Fresh, first reading 360 seconds .28 I0o 
“se oe “ee Rate = = 
second I440 .07 Time 
Crushed first i A202 5: 24s 
ee second oe £7400 -06 


It is apparent that the acid resulting from injury develops only 
momentarily and is soon washed out by the surrounding neutral 
Ringer’s solution. It therefore seems reasonable to suppose that 
the carbon dioxide output during the time following is largely that 
of respiration. 


XX MEDULLA. 
@@ wuscte, 


©9 SCIATIC NERVE 


A ee 8 
HOURS 


Fic. 2. 


With a view to comparing the rates of acid production of 
central nervous system, muscle and nerve fiber, equal weights of 
the medulla, the sartorius muscle, and the sciatic nerves of the 
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same individual frog were taken. The Haas measurements were 
made by putting the tissue to be tested into a small test-tube con- 
taining 3 c.c. of Ringer’s solution tinted with the indicator and 
previously rendered pH 7.8 with a drop or two of m/10 NaOH to 
the liter. The tube was closed with a paraffined cork. A bubble 
of air acted as a stirrer and the preparation was inverted and 
righted at short intervals until the tint of the solution matched 
that of a standard tube of solution whose pH = 7.4. Time was 
taken with a stop watch and the number of seconds required for 
this amount of change gives an inverse measure of the rate. 


100 
time in seconds” 


Rate = 


As soon as one reading was taken the tube was emptied of its 
fluid and refilled from the stock bottle, and another reading taken. 
As a rule five or six consecutive readings were made. The last 
two or three were fairly constant; hence their average values are 
given in the tables and form the basis of the graphs. A set of 
readings was made each hour and in the interval the tissues re- 
mained in their respective tubes each containing 3 c.c. of solution 
(Table I., Fig. 1) or in beakers each containing 100 c.c. of neutral 


TABLE I. 
Medulla. Muscle, Sciatic. =) we 
Hour. Sciatic Sciatic 
Time. Rate. Time. Rate. Time. Rate. Medulla. Muscle. 
fo) 18 5.5 20 5.0 110 -QI -16 -18 
I 45 2.2 55 1.8 180 55 AS +30 
2 80 I.25 120 .83 360 -28 <2 +34 
3 85 pate / I50 67 900 aah -09 -16 
4 60 7, 40 25 300 333 AV. c—=.18 +245 
5 60 7, 60 Tee, 400 +25 
6 90 Dar I20 83 600 aie) 
TABLE II. 
Medulla. Muscle. Sciatic. aan 
i ees Sciatic Sciatic 
Time. Rate. Time. Rate. Time. Rate. Medulla. Muscle. 
(0) 30 3.3 70 1.43 270 ei ae -26 
I 60 e7 90 TePd 540 -185 ard AiG) 
2. 100 I.0 120 83 1000 aE -10 .12 
3 120 83 190 <52 I200 .07 -08 a) 
4 145 69 220 45 1200 -07 -10 5 
18 300 533 1000 .10 1620 -06 -18 (.60) 
AV. =e kd mar 
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Ringer’s solution (Table II., Fig. 2). In the small quantities of 
fluid a strong acid reaction developed during the hour. This led 
to rigor and opacity of the muscle by the end of the fourth hour. 
This change was accompanied by a marked increase in the rate of 
acid output not only in the muscle but in the medulla and in the 
sciatic nerves. Probably death changes were also occurring in 
the nervous tissues. Where sufficient solution was present to 
maintain neutrality, no secondary maximum of acid production 
developed. 

It will be noted from the graphs and tables that a marked fall 
in rate occurs during the first hour, and that the medulla has a 
higher rate of acid production than muscle while the sciatic nerve 
has an extremely low rate. Under appropriately headed columns 
of the tables are given the ratios of rate of acid output in the sciatic 
nerves to that of the medulla and to that of the muscle of the same 
animal. In view of the fact that Mathews! states that the respir- 
atory rate of nerve fibers is ‘‘higher than that of any other tissue 
examined,”’ it is interesting to note that under identical conditions 
of experiment, nerve fibres produce carbon-dioxide at 10-20 per 
cent. of the rate of the medulla and at 15-30 per cent. of the rate 
of muscle. 


23 (1398) 
Volumetric analysis of ion-protein compounds. 
By JACQUES LOEB. 


[From the Laboratories of the Rockefeller Instituie for Medical 
Research, New York.| 


The speaker demonstrates that gelatin at pH > 4.7 combines 
only with cations and at pH < 4.7 only with anions, while at the 
isoelectric point (pH = 4.7) it combines with neither anion nor 
cation. 

He shows further that the curves representing the influence of 
monovalent anions or cations upon the swelling, osmotic pressure 
and viscosity of gelatin are always approximately parallel with the 
curves representing the amount of anion or cation found in chemical 
combination with the gelatin. 


1 Mathews, A. P., ‘‘ Physiological Chemistry, p. 590, I9IS. 
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24 (1399) 
Experimental pneumonia produced by Streptococcus hemolyticus. 
By MARTHA WOLLSTEIN and S. J. MELTZER. 


[From the Laboratories of the Rockefeller Institute for Medical 
Research, New York.] 


Pulmonary lesions were produced by the insufflation of a strain 
of Streptococcus hemolyticus isolated in Texas and kindly given us 
by Dr. Avery. The cultures proved to be highly virulent for 
white mice. A quantity of the culture was insufflated intra- 
bronchially into twenty-four dogs. The dose varied from 1 to 3 
c.c. per kilo. Of these animals nine died in less than twenty-four 
hours, one died on the third day, and the rest were killed three to 
fifteen days after the inoculation. Dogs which survived more 
than two days went on to recovery, although they were ill for 
several days. Streptococcemia was found in all the animals which 
died early. It was also found in one of two dogs which was killed 
on the third day and in one of two killed on the fourth day after 
injection. Later than the fourth day no streptococci were found 
in the blood. Blood stained pus was present in the pleural cavity 
in three dogs, all having streptococci in the heart’s blood. One of 
these animals died on the third day, one was killed on the third 
day and one on the fourth day. In the rest the pleura was normal. 
Empyema seemed to have developed before the third day. 

The pneumonic lesion, in its early stage (twenty-four hours 
after injection), consisted of intense congestion, edema and small 
hemorrhages without pleurisy. After forty-eight hours the con- 
gestion and edema were still more marked and areas of broncho- 
pneumonia had developed. The solid areas coalesced to some | 
extent, but never became massive. The lungs in these dogs, even 
on the third day, were never very solid. The lesions involved 
usually more than one lobe. Resolution had begun on the fourth 
day, but in one instance there was a distinctly solid area of broncho- 
pneumonia present on the seventh day. In the second week only 
areas of darker color were left. In no case had organization 
occurred. 

Cultures from the lungs gave streptococci on the first, second, 
third and fourth days, but remained sterile on the fifth and sixth 
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days. One case which presented an area of bronchopneumonia 
still unresolved on the seventh day gave a growth of streptococci 
from that area. Later than the seventh day the lungs contained 
no streptococci. 

Microscopic examination of the sections made from lungs within 
twenty-four hours after insufflation of the culture showed con- 
gestion of all the vessels with the formation of thrombi in some of 
them. The alveolar contents consisted of red cells and coagulated 
serum, but there were practically no hemorrhages. On the second 
day the microscope showed that the alveoli were packed with 
polynuclear cells, little fibrin and many red blood cells. The 
solid areas surrounded inflamed bronchi. Infiltration of the 
framework of the lungs was present but not intense in any case. 
An abscess had formed in one lobe in one of the three cases with 
empyema. 

The pulmonary lesion produced by the insufflation of the 
Streptococcus hemolyticus resembled the lesion found in human 
lungs from which the same organism was cultivated in that it was 
a bronchopneumonia with marked edema and a large amount of 
hemorrhage; it differed however from the human lesion by the 
lack of any tendency toward organization. In the experimental © 
series empyema occurred in 12 per cent. of the cases and a pul- 
monary abscess was present only once. 


25 (1400) 
The prognostic value of the creatinine of the blood in nephritis. 
By Victor C. MYErRs and JouNn A. KILLIAN. 


[From the Laboratory of Pathological Chemistry, New York Post- 
Graduate Medical School and Hospital, New York.] 


At the May, 1914, meeting! attention was called to the accumu- 
lation of creatinine in the blood in advanced chronic interstitial 
nephritis, data being reported on two cases at that time. It was 
then suggested that the retention of creatinine might be of etio- 
logical importance in uremia on account of its containing the toxic 
guanidine group, and further that the creatinine might be of con- 
siderable prognostic value in advanced nephritis. Further study 


1 Myers and Fine, Proc. Soc. Exp, Biot. AND MED., May 20, 1914, xi., p. 132. 
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showed that as the permeability of the kidneys is lowered in con- 
ditions of renal insufficiency this becomes evident in the blood; 
first, by a retention of uric acid, later, by that of urea, and lastly 
by that of creatinine, indicating that creatinine is the most 
readily eliminated of these three nitrogenous waste products.' 
Theoretically, the amount of the increase of the creatinine in the 
blood should be a safér index of the decrease in the permeability 
of the kidneys than the urea, for the reason that creatinine on a 
meat free diet is entirely endogenous in origin and its formation 
(and elimination normally) very constant. Apparently the 
kidneys are never able to overcome the handicap of a high creati- 
nine accumulation, for, we soon found that those cases in which 
the creatinine had risen above 5 mg. per 100 c.c. of blood rarely 
showed any marked improvement and almost invariably died 
within a comparatively limited time.? On the other hand, cases 
with high figures for urea, but without marked creatinine retention, 
generally showed improvement. 

We have now had the opportunity of following 94 cases with 
creatinine values of 5 mg. or more. The outcome has been; died 
83, unknown 3, unchanged 4, improved 2 and recovered 2. The 
two cases classified as recovered were acute cases in which the 
creatinine remained over 5 mg. for only a few days. Of the 83 
known dead, 80 per cent. died in less than two months, although a 
few cases have lived as long as a year. There were a good many 
cases who were able to be up and about, and some who showed 
considerable clinical improvement. The creatinine gave us a 
better prognostic insight into these cases than either the blood 
urea or phthalein tests which were made simultaneously. It is 
our opinion that in these advanced cases of nephritis the blood 
creatinine furnishes a more reliable prognosis than any other test 
we possess. 


1 Myers, Fine and Lough, Arch. Int. Med., 1916, xvii., p. 570. 
2 Myers and Lough, Arch. Int. Med., 1915, xvi., p. 536. 
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26 (1401) 
Chemistry of the blood in scurvy. 


By ALFRED F. HEss and Joun A. KILLIAN. 


[From the Bureau of Laboratories, Department of Health, New York 
City.] 


The urea content, CO: combining power, percentage of sugar, 
diastatic activity and calcium content of the blood were ascer- 
tained in a number of cases of infantile scurvy. Two abnormal 
variations were found: (a) a moderate acidosis, figures under 40 
or 45 obtained according to the Van Slyke method; (0) a deficiency 
of calcium. Neither appeared to be a basic factor or to run a 
course parallel to the scorbutic process. 


Date. (Me. per 100 C.c ) Notes. 
I May 23 3.04 No tetany. 
2 cael A. 6.9 
“= $B} 6.8 Marked rickets. 
3 22 7) 
June 4 II.4 Prune Juice (15 c.c.) for 12 days. 
4 May 22 5.5 Cod Liver Oil for 13 months. 
5 We Sip 3.2 
June 4 8.4 Banana for 12 days. 
6 = 22 4.5 Lactose 8 days. 
Se II.0 a 20 days. 
ff Nov. 19 5.2 Moderate rickets. 
roe 20 5.6 


The accompanying chart shows the results of calcium tests 
carried out according to the Halverson and Bergeim deproteiniza- 
tion method with 5 c.c. or more of plasma. The normal content 
is about 10 mg., so that it will be seen that there was a striking 
calcium deficiency. None of the cases had convulsions; nor can 
the results be accounted for by the presence of tetany. 
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27 (1402) 


Carbohydrate fermentation by bacteria as influenced by the com- 
position of the medium. 


By J. BRONFENBRENNER and M. J. SCHLESINGER. 


[From the Department of Preventive Medicine and Hygiene, Harvard 
Medical School, Boston, Mass.] 


The value of the fermentation test among the methods at our 
disposal for identification of bacteria is generally accepted. And 
yet, every bacteriologist must have encountered in his experience 
a number of instances of apparently inexplicable inconsistencies 
in the results obtained by this test. Not only does it often happen 
that a given strain producing a large amount of acid or gas will 
occasionally produce very little, but at times indeed it produces 
none at all. In fact, the amount of gas produced by a bacterium 
at different times varies so widely, that at present it is suggested 
by some bacteriologists that the amount of gas produced by a 
given culture has no diagnostic significance. This point of view 
owes its existence merely to the fact that the amount of gas pro- 
duced by a given culture has no diagnostic significance. This 
point of view owes its existence merely to the fact that the amount 
of gas produced by bacteria depends on too many factors to at- ° 
tempt to control them. In our work we came across inconsis- 
tencies in the amount of acid and gas production, but discovered 
that these inconsistencies were very often due to variations in the 
composition of the media. The study is indeed not finished, but 
even in its present stage it is quite convincing. Omitting the 
details of the experiment, which will be published in full later, we 
shall state here merely the general plan and the results obtained. 

The experiment consisted in growing a strain of B. coli, which, 
in the original culture, produced very little acid or gas, upon a 
medium consisting of peptone-phosphate-lactose-water with the 
addition of an indicator permitting direct reading of hydrogen 
ion concentration developed in the growing culture.t. The com- 
position of this medium was varied in every possible direction. 


1 This indicator, consisting of China blue and rosolic acid, was described by us in 
the September issue of the Journal of Medical Research. 
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Thus, in all, there were 294 combinations, including variable 
amounts of peptone, lactose and phosphate from zero to and 
slightly above that used in ordinary media. Both the hydrogen 
ion concentration and the amount of gas produced were recorded 
daily for three weeks, thus giving us 294 curves.! 

The analysis of these curves brought out the following facts: 

Increase in the concentration of lactose generally increased 
the rate of acid production (given constant concentration of 
peptone and buffer-salts). 

Thus, when the amount of buffer-salts is not sufficient, the 
increase in concentration of the carbohydrate inhibits the growth. 

With any concentration of carbohydrate, the amount of free 
acid indicated depends of course on the concentration of the 
buffer-salts. 

Concentration of peptone affects the amount of free acid 
indicated partly in the same manner as does the concentration of 
neutral salts, but in addition the amount of sugar attacked is 
smaller as the concentration of peptone in the medium is increased. 
Thus, when 1 per cent. or more of peptone is used in the medium, 
the amount of carbohydrate has to be increased in proportion in 
order to obtain sufficient amount of free acid (amount of neutral 
salts being constant). 

The amount of gas produced changes inversely with variations 
in the hydrogen ion concentration, other conditions being equal. 

Therefore, other conditions being equal, the amount of gas 
produced increases directly with concentration of buffer. 

Given constant concentration of carbohydrate and buffer 
salts, the amount of gas produced changes directly with the con- 
centration of peptone. 

These findings suggest that the number of discrepancies in 
results of the fermentation experiments are largely due to the fact 
that media are not usually compared with sufficient attention to 
factors above mentioned. The variations in sugar content and 
especially in buffer content of the media are not guarded against 
sufficiently in routine procedure of making media. Moreover, 

1 While in this paper we refer only to the part of the experiment which dealt with 
the production of acid and gas, the complete records will cover also the data on 


nitrogen and carbohydrate metabolism, including the gas analysis and the curves of 
multiplication. 
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it has been the custom to have the same concentration of the 
different ingredients in carbohydrate media. The usefulness of 
media could be greatly increased if the composition of each medium 
were more closely adapted to the purpose in hand. Thus, for 
isolating bacteria on a plate by the process of excluding all the 
lactose-fermenting bacteria, one should have the initial reaction 
as nearly neutral as possible; one should incorporate as high an 
amount of lactose as consistant with the concentration of peptone 
in the medium; one should buffer the medium only enough to 
prevent excessive penetration of the acid into the surrounding 
agar, but not so much as to delay the appearance of free acid 
within and immediately around the colony. On the other hand, 
when preparing a liquid medium in which one desires to follow 
gas formation in addition to that of acid, one should be careful 
to have a fair excess of buffer. Even a small amount of free acid 
produced can be easily distinguished in a comparatively thick 
layer of a tube of liquid culture; thus the excess of buffer will not 
interfere materially in diagnosing the acid production, but it will 
greatly improve the growth by keeping down the hydrogen ion 
concentration and will facilitate the production of gas. Again, 
if one desires to follow the growth of bacteria through a longer 
period of time in order to determine the character of later stages 
of metabolism (late alkalinity for instance) one should correlate 
the respective amounts of carbohydrate and peptone. If one 
desires to determine the power of reduction, one must use a dif- 
ferent indicator from that which ought to be used if the free 
acidity alone is to be determined, for in that case one should select 
an indicator which is not easily affected by the reduction.! 

1 This work is a part of the investigation of food poisoning, conducted under the 
direction of Dr. M. J. Rosenau, professor of preventive medicine and hygiene, Har- 
vard Medical School. The investigations are done under the auspices of the Ad- 


visory Committee on the Toxicity of Preserved Foods of the National Research 
Council, and under a grant of the National Canners Association. 
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28 (1403) 
The mechanism of corpuscle and serum anaphylaxis in the rabbit. 
By ARTHUR F. Coca. 


[From the New York Orthopedic Hospital, New York.] 


1. In rabbits dying acutely after a reinjection of corpuscles 
or after a primary injection of pig’s corpuscles, the pulmonary 
circulation is found to be impermeable to saline solution under 
pressures so much greater than the maximal normal blood pressure 
in the pulmonary artery of that animal (over four times as great 
in some instances) that a sufficient immediate cause of death under 
these circumstances is seen in this physiologically complete inter- 
ruption of the pulmonary circulation. 

2. This obstruction of the pulmonary circulation is not due to 
an agglutination of the corpuscles and it may reasonably be re- 
ferred to an effect on the muscular coat of the arterioles because 
the same phenomenon is produced by the injection of dissolved 
corpuscles and by the reaction of acute serum anaphylaxis— 
active and passive—and also by the introduction of the antigen 
into the pulmonary circulation after the latter has been perfused 
for five minutes with saline solution. 

3. In the light of these observations, the local effect of Arthus 
would seem reasonably explicable as an area of infarction due to 
the interference with the blood supply to the area. 

4. The cachexia and late death of rabbits in serum anaphylaxis 
offered, in the one instance of this kind, examined, a pathological 

47 


48 SCIENTIFIC PROCEEDINGS (96). 


picture consonant with the findings in acute anaphylaxis in the 
rabbit—the usual picture of a chronic interference with the cir- 
culation; namely, anasarca and greatly dilated right heart. 

5. In the guinea-pig dying in acute anaphylaxis, the pulmonary 
circulation offers no increased resistance to the passage of fluid 
through it. 


29 (1404) 
The effect of oxidation on Wassermann antigen. 
By REUBEN OTTENBERG and ARTHUR KNUDSON. 


[From the Department of Bacteriology, and of Biological Chemistry, 
Columbia University, New York.} 


In 1914 the authors had occasion to prepare some lecithin by 
MacLean’s method (Journal of Pathology and Bacteriology, 18, 
p. 490). The method (an elaborate one) consists essentially of 
numerous precipitations out of ether and water, by means of 
acetone, of the alcoholic extracts of dried beef heart. The purified 
precipitate is finally dried in vacuo over sulphuric acid. Through- 
out the work air is excluded so far as possible. 

In the present work from 6% kilos of lean pressed beef heart, 
about 8 grams of purified lecithin were obtained. The lecithin 
had a yellowish white waxy appearance and upon analysis was 
found to contain 4.06 per cent. phosphorus and 1.93 per cent. 
nitrogen. The nitrogen and phosphorus are in the ratio of one 
to one. It had an iodine number of seventy. Throughout the 
procedure every precaution was taken to exclude air by replace- 
ment with CO2 so as to prevent oxidation as far as possible. 
Some of the lecithin was put in tubes in vacuo, and some in carbon 
dioxide gas. 

The lecithin separated in this way is not true lecithin, but a 
mixture of true lecithin and kephalin. It possesses however all 
the properties of the substance generally alluded to as lecithin. 

The samples of lecithin put up in tubes have been tested in 
the Wassermann reaction at various times during the last four 
years. It has been found that the antigenic property of those 
tubes which remained perfectly sealed was preserved and remained 
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of practically the same titer as it was at the beginning. On the 
other hand, a considerable number of the tubes developed small 
cracks which admitted some air. The dried antigen in these 
tubes changed in appearance, becoming very dark and confluent. 
This presumably oxidized lipoid was found to have lost its anti- 
genic value entirely and also to have developed considerably more 
anticomplementary property than the original had. 

The properties of the original preparation as an antigen were 
about equal to those of the usual lecithin extracted from beef 
heart. Complete fixation was obtained at a dilution of about 
I-180,000 of the lipoid. Slight anticomplementary effect was 
evident at a dilution of 1-7,500. This gives a ratio between 
antigenic and anticomplementary doses of about 1-25. 

MacLean’s reason for devising this method of obtaining a 
pure lecithin was to avoid the oxidation of the unsaturated fatty 
acid radical in the lecithin. From our observation the same 
process, oxidation, is what ordinarily results in the loss of anti- 
genic value; antigen can be preserved indefinitely under anaérobic 
conditions. It is possible that this indicates that the antigenic 
value is dependent on the presence of the unsaturated fatty acid 
radical (oleic acid). 
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Changes in the concentration of the carbon dioxide of the blood 
following changes in the circulation through the medulla 
oblongata. 


By F. H. PIKE, HELEN C. Coomss and A. BAIRD HASTINGS. 
[From the Department of Physiology, Columbia University, N. Y.] 


It is desirable and even necessary, in attempting to estimate 
the rédle of the afferent nerves in the regulation of the respiratory 
movements! to investigate more carefully the effects upon respir- 
atory movements of changes in the volume of blood flowing through 
the medulla oblongata.? 


1 Pike, F. H., and Coombs, Helen C., American Journal of Physiology, 1918, 
vol. 45, p. 569; this journal, 1918, vol. xv., p. 55. 
2 Pike, F. H., Science, 1918, xlvii., pp. 121-122. 
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The experiments described here were done on cats. Etheri- 
zation and tracheotomy were routine procedures. Some of the 
cats were decerebrated, after which no more ether was necessary. 
The two common carotid and two vertebral arteries were isolated 
in the neck so that they might be ligated temporarily or perma- 
nently. Blood pressure was taken from the left carotid artery 
and the respiratory movements recorded by a Crile stethograph 
and a Verdin tambour. Blood for the estimation of the carbon 
dioxide was drawn from the femoral artery, and the estimations 
were made by the Van Slyke method. Changes in the volume of 
blood flowing through the medulla were brought about by occlud- 
ing the cerebral arteries. Control samples of blood were taken 
at the beginning of each experiment. Other samples were taken 
during the period of occlusion of the cerebral arteries and after 
the release of these arteries and the restoration of the cerebral 
circulation. In some of the experiments, the arteries were never 
occluded, but changes in the blood flow to the medulla were pro- 
duced by successive small hemorrhages of eight to ten cubic 
centimeters each. Pulse counts in some of these experiments 
were made by Miss Ethel Wickwire. 

Simple occlusion of the cerebral arteries was sufficient to pro- 
duce severe dyspnoea in some animals, but in others, dyspnoea 
appeared only after a considerable quantity of blood had been 
drawn. In all animals, the effects of the occlusion became more 
and more severe as more and more samples of blood were drawn. 
Hemorrhage alone, if carried sufficiently far, is followed by 
dyspneea. Any injury to the spinal cord which prevents the 
compensatory rise of systemic blood pressure is followed by more 
severe dyspnoea on occlusion of the cerebral arteries than other- 
wise results. 

The changes in the total carbon dioxide of the blood attending 
occlusion of the cerebral arteries are shown in the following table. 

It is seen that the total carbon dioxide of the blood falls during 
each occlusion and rises again during each period of free flow 
of blood through the medulla until about forty per cent. of the 
total volume of the circulating blood has been drawn off for analy- 
sis. Beyond this point, there is a fall in the concentration of the 
carbon dioxide of the blood as each sample is drawn. Hemorrhage 
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Amount of CO: 


: Expressed in c.c. Direction of Change 
Character of Operative per c.c. of Blood in Total CO2 are 
edure. Plasma. the Blood. 
BLNSTIZA ONE A (enya e este ec 490 


Two vertebrals and one carotid oc- 
cluded. Blood pressure from other 


carotid. Ether intermitted........525 
One ‘carotid releasedica5 wn vcs ce os 485 
she Sm OCCIUGEC wissen ne tore ret xie 460 Fall. 
, REM TCICRGECL he nie career ce ian as ane 480 Rise. 
fi peer Occludedep ere ne tere 435 Fall. 
= Seem TC LCASCC Us ates Sin et aha 460 Rise. 
sf BON itaverel (NG tots ly ee eee ee = 445 Fall. 
ee melensed 0 amen). corn cre 447 44 per cent. of total volume of blood 
drawn up to this time. 
2 pee occluded ier ctmrcicc ats nets 380 Rapid fall. 
e papas TRICAGCH arene o even traie acNere i at 350 Slow fall. 
2 meme OCCIUGEC += ofiek -ice-ateiigne 311 Rapid fall. 
eee TOICAGE ooo ietc knack nehinaucs ohetis's 247 Rapid fall. 
sf ope Occhidedh. ey 42-7 anton aie 247 Animal died. 


alone, after forty per cent. of the blood has been drawn will give a 
similar fall in the carbon dioxide of each successive sample of 
blood without occlusion of the remaining carotid artery. 


31 (1406) 
The influence of milk upon tetany in Salamander larve. 
By EDUARD UHLENHUTH 
[From the Rockefeller Institute for Medical Research, New York.| 


As reported in the meeting of the Society held on November 
15, 1918, calcium lactate as well as magnesium lactate suppresses 
the tetanic convulsions of thymus-fed tetanic larvee of salamanders. 
Since it has been claimed that milk also has this effect, it was 
interesting to test its action on tetanic larve. 

Curves are demonstrated which show the percentage of tetanic 
individuals among two series of thymus-fed larvee of the salaman- 
der, Amblystoma opacum. The animals of one series were kept in 
a weak milk solution, those of the other series which served as 
controls were kept in tap water. It is evident from the curves 
that milk was extremely effective in suppressing the tetanic con- 
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vulsions, since of six animals so treated only three suffered from 
convulsions (and these suffering only one attack), while the other 
three larvee never showed convulsions at all. 

But notwithstanding the favorable influence of milk upon the 
convulsions, milk like Mg and Ca salts did not prevent the de- 
velopment of permanent paralysis and permanent spasmodic 
contractions of the muscles. 

Therefore, it must be pointed out again that the development 
of the paralysis of the muscles, in the presence of the salts and in 
the absence of convulsions, proves that tetany is due to a specific 
toxic substance which is not antagonized by calcium, magnesium, 
or milk. Furthermore, it appears that tetany (or at least some 
of its symptoms) is due to the toxic action of this substance upon 
the central nervous system, as indicated by the paralysis of almost 
the entire muscular system. How far these nervous lesions are 
responsible for the tetanic convulsions and how far the convulsions 
are due to the deficiency of calcium, remains to be determined. 
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The effect of heat, age and reaction on the antiscorbutic potency 
of vegetables. 


By ALFRED F. HEss and LESTER J. UNGER. 


[From the Bureau of Laboratories, Department of Health, New 
York City.) 


The present communication is a continuation of experiments » 
on antiscorbutics previously reported.!. It was found that it 
required 35 gms. of the carrots used to feed our laboratory animals, 
to afford protection against scurvy to a guinea-pig. After the 
carrots had been cooked for three quarters of an hour, their 
addition to the dietary proved insufficient to protect. This was 
true even if the water in which they were boiled had been acidu- 
lated by the addition of 10 per cent. of vinegar. The only dif- 
ference noted in the latter test was a less marked loss of weight. 

A parallel test was carried out with carrots which had been 
picked only a few days previous to the experiment. It was found 
that, even subsequent to cooking, 35 gms. of these fresh carrots, 


1 PROCEED. Soc. Exper. BIOL. & MED., xv., pp. 82; 141; xvi., p. I, 1918. 
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when added to the dietary of hay, oats and water, were fully 
capable of protecting the animals. It is evident, therefore, that, 
in a consideration of vegetables as a foodstuff, we must take into 
account the factor of freshness. In dietetics this difference is 
intensified by the fact that older vegetables are tougher and there- 
fore require and receive more prolonged cooking, thus further 
lessening their antiscorbutic value. The water in which the vege- 
tables were cooked possessed little or none of the accessory factor, 
although 40 c.c. per capita were fed to the guinea-pigs; the animals 
did not, however, lose weight as rapidly as those receiving tap 
water. 

In a previous communication it was shown that 5 c.c. of canned 
tomatoes is sufficient to protect a guinea-pig from scurvy. If 
such tomatoes are boiled for five minutes, their potency is slightly 
diminished, so that they should not be subjected to cooking when 
employed as an antiscorbutic for infants. Their efficacy was not 
diminished by rendering them slightly alkaline to phenolphthalein. 
Orange juice, which had been made /20 alkaline to NaOH, was 
found to be just as potent as in the acid state. The tomato as 
well as the orange juice was given by a pipette one half to three 
quarters of an hour following alkalinization. Neither of these 
antiscorbutics, however, will retain their power long after they 
have been rendered alkaline. In judging of the effect of alkalini- 
zation or of heat, it is highly important to consider the length of 
time to which the antiscorbutic has been subjected to this in- 
fluence. 

33 (1408) 
Studies of saliva in its relation to the teeth. 
I. ON THE NORMAL COMPOSITION OF SALIVA. 
1. Does normal saliva contain uric acid (urate)? 
By G. A. LOWENSTEIN and WILLIAM J. GIES. 


[From the Biochemical Laboratory of Columbia University, College 
of Physicians and Surgeons, New York.] 


By the use of a slight modification of the Folin-Benedict 
method for the determination of uric acid in blood, we definitely 
established the presence of uric acid (urate) insaliva. Theaverage 
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quantity of uric acid in saliva from men amounted to 2.10 mg. per 
100 c.c. of the secretion; in saliva from women it amounted to 
I.II mg. per 100 c.c. We also succeeded in separating uric acid, 
in crystalline form, from saliva. 

For normal individuals, the proportion of uric acid in saliva 
was independent of the diet, speaking generally, but was influenced 
by the rate of secretion as well as by the nature of the stimulant 
employed to accelerate the flow of the saliva. 

Saliva appears to register promptly the variations in the endo- 
genous metabolism of uric acid. We noted an almost immediate 
rise in the proportion of uric acid in saliva after increased muscular 
exertion, and after the ingestion of purine-free food following a 
brief fast. We also observed a definite relationship between the 
quantity of uric acid excreted in saliva, and the quantity elimi- 
nated simultaneously in the urine, in normal people on an ordi- 
nary diet. 

The details of this study, and those related to it, will be pub- 
lished in the Journal of Dental Research. 
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The effect of large doses of X-rays on the resistance of monkeys 
to experimental poliomyelitis. 


By H. L. Amoss, H. D. TAYLor and W. D. WITHERBEE. 


[From the Laboratories of the Rockefeller Institute for Medical 
Research, New York.| 


After a few passages through monkeys poliomyelitic virus be- 
comes adapted and virulent for these animals. Hence slight vari- 
ations in the susceptibility of these animals are not usually 
observed in experimental work. The original strain adapted to 
monkeys by Flexner and Lewis has been passed through many 
monkeys and stored in 50 per cent. glycerol in the ice-box, and its 
power to infect monkeys is very much diminished. This strain 
offers the opportunity of detecting variations in the susceptibility of 
the experimental animal to this infection. In two experiments an 
intracerebral injection of 1 c.c. of a Berkefeld filtrate of a 5 per 
cent. suspension of poliomyelitic cord containing the attenuated 
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virus produced typical experimental poliomyelitis in the monkey 
which has been exposed to large doses of X-rays (6 Holzknecht 
units daily for six or seven days), whereas in the non-rayed control 
no symptoms were observed. The doses of X-rays were sufficient 
to reduce greatly the number of circulating lymphocytes in the 
blood of the monkeys. In another experiment 0.75 c.c. of the 
filtrate produced typical experimental poliomyelitis in the X-rayed 
monkey, whereas 1.0 c.c. produced no symptoms in the control. 

In an attempt to diminish an active immunity a monkey which 
had passed through an attack of experimental poliomyelitis and 
recovered with residual paralysis was exposed to large doses of 
X-ray so that the circulating lymphocytes were decreased from 
27,000 per cu. mm. to about 2,500. Two separate intracerebral 
injections of active virus failed to produce any further symptoms 
or paralyses in this monkey. 


35 (1410) 
Intrapulmonary irrigation. 


By M. C. WINTERNITZ and G. H. SMITH (by invitation). 


[Department of Pathology, Yale School of Medicine, New Haven, 
Conn.| 


In view of the limitations of the intravascular mode of therapy 
of respiratory conditions, as exemplified in pneumonia, a series of 
experiments has been conducted looking into the possibility of an 
intratracheal or intrapulmonary therapy for such conditions. 

The data thus far secured demonstrates the fact, fundamental 
to any such therapeutic procedure, that the lung is much less 
susceptible to the introduction of fluid than has been generally 
assumed. 

Normal dogs have been used throughout the work and all 
perfusions or irrigations have been made with normal salt solution. 
The fluid was introduced by the usual method of insufflation. 

Repeated experiments have shown that the lungs can be en- 
tirely flooded with salt solution and the process of irrigation con- 
tinued for at least two hours with the introduction of 30,000 c.c. 
of fluid without causing any evident harmful signs in bodily well- 
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being or any subsequent serious microscopic lesions in the lung 
tissue. 

By means of the use of colored solutions, such as India ink, it 
has been shown that even the last portions of the fluid introduced 
actually pass throughout the lung tissue and do not simply flow 
back through the trachea without entering the lung. 

Such irrigation procedure is relatively effective in removing 
material from the lung. The preliminary insufflation of such 
materials as India ink, protargol, or starch paste, followed by 
irrigation with salt solution has shown that a large percentage of 
the indicator was removed by the perfusion. In the same way 
an irrigation of the lungs with 3,000 c.c. of salt solution following 
an insufflation of a heavy broth culture of B. prodigiosus removed 
go per cent. of the number of organisms introduced. 

As a corollary to the above experiments a study was made of 
absorption from the lung. A series of dogs was given by insuffla- 
tion 20 c.c. of salt solution per kilogram of body weight, and at 
stated intervals the dogs were killed and the lungs were examined 
grossly and histologically. The appearance of the lungs imme- 
diately after the insufflation showed them to be filled with fluid. 
Within 48 hours much of the fluid has been absorbed and after 
four days the lungs are practically free of fluid. Histologically, 
the lesions were inconspicuous, giving evidence of but little in- 
flammatory reaction. 

The rapidity of absorption was further confirmed by com- 
parative determinations in the same animal of the excretion of 
phenolsulphonephthalein when administered by intramuscular 
and intravenous injections, and by intratracheal insufflation. 
The percentage excretion within two hours after the several modes 
of administration were: 

intravenousiinjectiong ceria eee ani een w 78.1 


intramuscularinjectionnms. et te oe ee See OS 
intratracheal insuftlationcsse-a ee eaekin ee 57.1 
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ABSTRACTS OF COMMIUNCATIONS. 
Ninety-seventh meeting 
College of the City of New York, February 19, 1919. 
President Gies in the chair. 
36 (1411) 
The effect of conjugation. 
By Gary N. CALKINS. 
[From Columbia University, New York City.] 


A single individual (ex-conjugant) of Uroleptus mobilis was 
isolated November 20, 1917. Five lines of the series were main- 
tained by the usual daily isolation culture method used with in- 
fusoria. The relative metabolic activity is indicated by the aver- 
age division rate of all five lines of the series for ten-day unit 
periods extending throughout the life cycle. Once a week, the 
excess individuals, after the isolations are made, are placed in 
larger culture dishes for a conjugation test. Here they multiply 
by division, until, in a week or ten days, thousands of individuals 
are present. With increasing scarcity of food they will conjugate, 
provided the protoplasm is sexually mature. From time to time, 
ex-conjugants, obtained from such conjugation tests, are isolated 
to form the beginnings of filial series. These are similarly main- 
tained in daily isolation cultures, five lines to each series, and all 
fed at the same times and on the same standardized culture medium 
as the individuals of the parent series. This method furnishes 
the possibility of comparing the vitality of a filial series with that 
of the parent series. The protoplasm of 16 such series has been 
studied, each series represented by five lines; seven series have 
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died and nine are still under observation in different stages of 
vitality. 

The process of parthenogenesis (‘‘endomixis’’ of Woodruff and 
Erdmann) occurs in Uroleptus while encysted. These cysts re- 
quire drying before the individuals will emerge. Parthenogenesis, 
therefore, is too clearly advertised to be overlooked, and the 
effects of such asexual reorganization cannot confuse the results 
obtained- by the isolation cultures, for, while parthenogenesis 
occurs in the conjugation tests, it never has occurred in the iso- 
lation cultures. 

In these experiments we deal with one protoplasm originally 
contained in the single-celled ex-conjugant of the A series. Some 
of this protoplasm has been maintained in isolation cultures 
where conjugation and pathenogenesis have been prevented; 
some is represented by protoplasm that has passed through pro- 
cesses of conjugation, both closely-related individuals in all cases 
being of the same age and having had the same identical treat- 
ment daily and with the same standardized food as the protoplasm 
of the parent isolation cultures; and some is represented by indi- 
viduals that have passed through the processes of encystment and 
parthenogenesis. 

The problems presented are: (1) Does the protoplasm of an 
ex-conjugant and its progeny by division, undergo progressive 
weakeninz of metabolic vigor ending in natural death? (2) Does 
conjugation between two individuals of the same age and each 
composed of similar, weakened protoplasm, result in the restora- 
tion of metabolic vigor toan optimum? The results of the exper- 
iments prove clearly, that both questions, so far as Uroleptus is 
concerned, are answered in the affirmative. 

First, as regards physiological weakening and natural death. 
The original A series died in the 313th generation. The B series 
(obtained from a cyst) died in the 258th generation. The C series 
(from A 78) died in the 349th. The D series (from A137) died 
in the 271st. The F series (from C 86) died in the 317th. The 
G series (from B 115) died in the 29Ist, and the H series (from 
A 237) died in the 268th generation. All of the other series are 
still living, although two of them (I and J) will be dead within a 
month. 
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Using a longer unit period of 60 days toavoid the minor fluc- 
tuations of the 10-day periods, we find that all ex-conjugant series 
show a remarkable uniformity in corresponding periods. The 
standardized diet was not used until the 50th day of the parent A 
series so the rate for the first 60 days of the A series is not com- 
puted. The mean division rate, computed biometrically, for the 
first 60 days of the C series was 8.6333-+ .2185, or a rate of 17.26 
divisions in 10 days; for the first 60 days of the D series, it was 
8.58333- .1349 or 17.16 in 10 days; for the F series it was 8.600 
.2320 or 17.2 in 10 days; for the H series it was 8.666-+ .1892 or 
17.33; for the I series (from F143) it was 8.58334 .2468, or 17.16; 
for the J. series (from A 311) it was 8.966+ .2252 or17.93 and 
for the first6o0 daysof the L series (from I 199) it was 8.7000 + 
.2986 or 17.4 divisions in 10 days. All ex-conjugant series, 
therefore, start with an initial optimum average division rate of 
17. divisions in 10 days. In the second 60-day period for each 
series, the rate falls to 15.4 divisions in 10 days. In the third 
60-day period the rate falls again to from 8 to 12 divisions in ten 
days while the variations become more marked. In the fourth 
60-day period, the average division rate falls still lower, and all 
series, thus far, have died before the end of the fifth period. This 
decreasing vitality and death, cannot be due to food or other 
environmental factors, for, while one series is dying, a filial series 
whose protoplasm has been under identical conditions for the 
same length of time, is in full metabolic vigor. The cause of 
depression and death is endogenous, not exogenous. 

Second, as regardsthe effect of conjugation on vitality. This 
question obviously is already answered by the results given 
above. In every case conjugation results in restoring the lagging 
activities to optimum metabolic vigor, indicated by the rate of 
17 + divisions in 10 days, for the first 60-day period. It is still 
more obvious if we compare the metabolic activity of this pro- 
toplasm after it has conjugated, with a portion of the same pro- 
toplasm which has not conjugated. Thus the J series was derived 
from an ex-conjugant of the A series when the latter was in the 
311th generation and nearly exhausted. The mean division rate 
of the offspring (J) was 17.9 divisions in 10 days while that of the 
parent (A) for the same calendar period, was only 0.25 divisions 
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in 10 days, a difference in vigor amounting to more than 17 divisions 
in ten days. In other words, if the two individuals, one of which 
formed the J series, had not conjugated, they would have had 
only enough metabolic vigor to divide at the rate of one division 
in 40 days, but, having conjugated, their metabolic vigor was 
such that they actually divided at the rate of 71.6 divisions in 
40 days. This is an extreme case; if conjugation occurs before 
vitality runs so low, the difference between parent and offspring 
is less. Thus, the C, D and H series came directly from this same 
A series, C from individuals in the 78th generation, D from the 
137th and H from the 237th generation, of the parent series. 
For the first 60 days of each filial series the mean division rates 
for ten days of offspring and parent were: C 17.26, A 15.73; D 17.16, 
A 14.13; and H 17.33, A 12.53, the differences being 1.53, 3.03 
and 4.80. 

Exactly similar results were obtained with the Fe, F3 and F, 
generations of the original A series, some of which are dividing 
today with the optimum vigor of 17 + divisions in ten days. 

Directing attention again to the fact that all series are treated 
in the same identical way as regards food and environmental 
conditions, and that conjugations were invariably between two 
individuals of the same age, the conclusion is incontestable 
that one fundamental effect of conjugation is the renewal of 
vitality, or rejuvenescence, of the protoplasm. 
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Endomixis and size variations in pure lines of Paramecium 
aurelia. 


By RHODA ERDMANN. 


[From the Osborn Zoélogical Laboratory, Yale University, New 
Haven, Conn.]} 


Jennings' considers the mean size of a pure line as strictly 
hereditary throughout the pure line; it belongs to one of the funda- 
mental characteristics of this individual pure line. Eight years 

1 Jennings, H. S., Proc. Amer. Philos. Soc., 47, 393-546. 
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later the same author! reverses his opinion and based on extensive 
studies, claims that a single stock, 7. e., a pure line derived by 
fission from a single progenitor gradually differentiates into such 
hereditarily diverse stocks; so that by selection marked results 
are produced. His former conception of the genotype was gained 
by experiments with the highly specialized infusorian species 
Paramecium caudatum and aurelia, his later ideas by his results 
with Difflugia corona, an amcebina of simpler cytological structure. 

Diffiugia has definite structural characters that can be counted 
and measured, which are unchanged by growth and environmental 
conditions, but still are ‘‘hereditable, yet variable.”” This coin- 
cidence of favorable conditions—besides theoretical considerations 
—gives a priori more support to views that do not maintain the 
absolute constancy of the genotype, though they contradict the 
current conception of the “‘so-called’”’ pure line. Paramecium is 
changed in size by its daily divisions and by the influences of the 
environment, thus complicating genetic studies; Jennings’s results 
have been challenged by Walton? and Castle,® as statistically 
considered far from conclusive. The mean length, a constant 
after his opinion, varies between 114.033, 123.606, 130.120 and 
144.880 microns for mass cultures, derived from the same animal. 
A new complication arose after the discovery of endomixis,4 a 
dynamic, periodic reorganization process, involving the disinte- 
gration and absorption of the old macronuclear and micronuclear 
material without the introduction of foreign nuclear material. 
It was evident that the discrepancies in Jennings’s measurements 
might be explained, if there are periodically appearing fluctua- 
tions during the intermictic periods. Further, before the influence 
of conjugation in Paramecium can be studied, it is necessary to 
know first the isolated influences of division, clearly shown by 
Jennings and reinvestigated for the lines I worked with, to elimi- 
nate the changes produced by environmental conditions and the 
most difficult process, to find, if endomixis has influences on the 
variability of the quantities of the line. These are the preparatory 


1 Jennings, H. S., Genetics, 1, 407-534. 

2 Walton, L. B., American Naturalist, 49, 642-652. 

3 Castle, W. E., American Naturalist, 50, 179-183. 

4 Woodruff, L. L., and Erdmann, Rh., Jour. Exp. Zodl., 17, 425-516; Erdmann, 
Rh., and Woodruff, L. L., Jour. Exp. Zool., 20, 59-96. 
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steps to be taken, before attempting to decide, if conjugation has 
an effect and which particular effect in Paramecia. All authors 
till now have studied the combined influences of unrecorded occur- 
rences of endomixis and influences of recorded occurrence of con- 
jugation. The intermictic period of 28 days duration alternates 
with the endomictic phase indefinitely. The climax, when the 
most important steps of the reorganization process take place, 
lasts one or two days, while the ascending and descending phases 
of the endomictic period overlap either with the first days or last 
days of the intermictic period. The number of daily divisions 
amounts to one or two, hence approximately 50 in one intermictic 
period, which we have divided for convenience into three sub- 
periods. Changes effected by the constantly occurring divisions 
and by the approaching of the next endomixis go parallel and can 
not be considered separately. 

By our culture methods we can create a constant environment, 
by previous observations we can recognize how a culture changes 
in mean length and mean breadth, standard deviation and corre- 
lation between length and breadth before, in and after division. 
We eliminate further by our methods all animals while dividing 
or in constriction and then we are able to recognize periodical 
regular combinations of the four quantities in question in each 
intermictic subperiod. In the second subperiod the animals 
reach their mean length, have a medium to high standard devia- 
tion and correlation; in the third subperiod they do not reach 
their mean length, but have a very high standard deviation and 
correlation. In glancing over the changes in the quantities 
shortly after or in division, we know that the four quantities in 
question change too in value, 7. e., the standard deviation is low 
immediately after division, and high shortly before division. 
Therefore in each intermictic period the values of the four quan- 
tities are in the whole measurements either balanced, augmented 
or diminished. We find that a culture shortly before the onset 
of the next endomixis is distinguished by a low division rate, a 
low mean length, a high mean breadth, a high standard deviation 
and high coefficient of correlation. In Line I the standard 
deviation passes through the following values during the inter- 
mictic period, Line I 553010 with 2.424 +. 105, Line I 5530.4 with 
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3-593 + .156, and Line I 55304 with 4.259 + .185 units for the 
different mean lengths in each different subperiod. These changes 
appear in each investigated line, Line I, Line IE and Line O, in 
each intermictic period, thus affording opportunity to select the 
best period for deriving comparable values in our subsequent 
measurements.. When, after 14 days the animal of known number 
of generations is transferred from the isolated slide culture into 
the medium and is allowed to multiply, the mass culture is best 
for our purposes: it is on the height of the second subperiod of the 
intermictic period, when the culture as a whole attains its highest 
mean length. 

In the mean lengths of subsequent measurements for the same 
Line IE from 1914 till 1917, covering 2,200 generations in the life 
history of this line, the maxima cluster all around the same number 
105 microns or 30 of our units of measurement. 

Line I, from which was derived at the 4,020 generation the 
above mentioned line IE, has a mean length of 112 microns or 32 
units, another line O that was only recently in laboratory culture, 
and in which endomixis was observed from its occurrence in 
179 till the 901 generation had a mean length of 41 units or 143.5 
microns. 

The periodical change in all dimensions proceeds while the 
culture passes the intermictic period, then endomixis occurs, 
effaces the high standard deviation and coefficient of correlation 
and a culture with low quantities appears in the first subperiod of 
the intermictic period, reaching later in the second subperiod the 
theoretical mean length and showing “‘constancy”’ of this dimen- 
sion for years under the same environmental conditions. En- 
domixis therefore acts as a stabilizer and effaces the fluctuations 
around the mean, that Jennings had seen in his cultures. , 

But endomixis also acts as an originator of new lines with a 
mean length of their own. If the division products of the two 
divisions after endomixis are seeded out and the progeny of these 
eight lines measured, these lines show different mean lengths, 
though bred in the same conditions and closely related. Only 
five animals produced mass cultures, the measurements are given 
on the following table. 

If these lines are carefully carried through the next endomictic 
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LINE OHR AFTER OCCURRENCE OF ENDOMIXIS IN THE 896TH GENERATION IN ITS 
BREAKING UP PROCESS; ONLY MEAN LENGTHS IN THREE SUBSEQUENT 
ENDOMICTIC PERIODS ARE GIVEN IN UNITS. 

(One unit = 3.5 microns. 


Ohr 808 
41.983 + .203 


Ohr 846 
: 41.700 + .477 
Ohr 80962 Ohr 8965 Ohr 896x¢ Ohr 89604 Ohr 896v6 
39.625 .152 39.941 + .277 37.708 + .180 37.598 + 380 42.695 + .176 


; 
: 


Ohr 932+ not further died died Ohr 035v6 


39-755 .234 selected 42.450 + .12 
j 
i 
Ohr 978 ya Ohr 981 ve 9 
39.8664 .255 42.560 .130 


period and the selection for a certain mean length repeated, it is 
possible to isolate lines with different characters. The table 
shows the measurements for two cultures, carried through three 
subsequent endomictic periods, derived both at the 896th genera- 
tion, these lines Ohr 896,, and Ohr 896,, remain ‘‘constant.”’ 
The same phenomenon was unintentionally attained when during 
our joint studies, Dr. Woodruff and I kept for a long sequence of 
generations Line IE isolated from Line I, the famous Line already 
under laboratory observation since 1907. The breaking up in 
“‘hereditarily diverse stocks”’ in this line could not be attributed 
to the supposed effects of the culture methods that varied only 
for about 800 in the total 2,200 observed generations, for both 
lines. I cultivated Line O, either in hay infusion or bouillon, 
either in room temperature or in constant temperature. The 
dimensions in the beginning show a more or less marked decrease, 
but later come nearly to the old standard. Such a considerable 
difference as Lines I and IE or Lines Ohr 978,, and Ohr 981,, 
show and maintain, can not be affected by environmental changes. 
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The production of new lines is caused by endomixis, the reorgani- 
zation process in paramecium, so closely related to the sexual 
phenomenon of conjugation and still so essentially different. from 
this process by being effected in one cell and not affording the 
introduction of foreign chromatin into the cell. We have to 
conclude that even in so called “asexually” propagated lines 
heritable variations can be produced by directed selection. But 
why do these new lines not oftener appear in nature or in the 
laboratory? First different observers have given different meas- 
urements for strains of Paramecium, isolated from populations; 
Jollos reports the breaking up of a line, and Jennings the appear- 
ance of lines with new heritable characters after conjugation. 
Owing to the difficult culture conditions he could, at that time, 
not prove definitely that the breaking up in different new lines 
is effected by conjugation. Now it is possible to do so. But 
the réle of the organization process in question is twofold: En- 
domixis gives rise to new combinations that can be selected, but 
also stabilizes the line at each occurrence. If variations in mean 
length appear between 37 and 45 units, those lines will thrive best 
either in mass cultures or isolated lines, which can adapt them- 
selves the quickest to the given environment. I have observed 
that all descendants of the O lines with 37, 43 and 45 units die in 
the constant environment I choose for all these experiments. 
The 41 mean length and 11 mean breadth had the best chances 
to survive in the same environment. The uniformity, a word 
that should be better used than constancy in the appearances of 
the genotype, is a product of the influences of the chosen environ- 
ment and of the adaptability of the different recombinations 
appearing after endomixis. These recombinations will become 
“heritable,” if the environment remains nearly constant, else 
other recombinations appear after endomixis that are better 
adapted to the new conditions. 

What specific effects conjugation, the other reorganization 
process, has in the life of Paramecium is still unknown. 

6 Jollos, V., Biol. Centralbl., 33, 222-236. 
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38 (1413) 
Electrical stimulation and CO, production in nervous tissue. 
By A. R. Moore. 


[From the Physiological Laboratory of Ruigers College, 
New Brunswick, N. J.) 


With his barium carbonate precipitation method, Tashiro! 
found that the CO, output of a frog’s nerve more than doubled 
when stimulated with induction shocks for 10 minutes. In 
order to avoid certain objections to Tashiro’s method, viz., 
heating effect of the current,” and death changes due to the drying 
of the tissue, the indicator method previously described’ has been 
employed. This method permits the tissue to be frequently or 
even continuously bathed with the Ringer’s solution during the 
experiment. Stimulation was obtained by means of platinum 
electrodes passed through the cork closing the test-tube, and 
bent in the form of hooks so that they served as holders. The 
secondary coil of the Harvard inductorium stood at 12. 

Small strips of the sartorius muscle of the frog served as con- 
trols. During stimulation with the tetanizing current such a 
strip was allowed to contract isotonically. In this condition the 
muscle showed no increase in the rate of CO: production, but upon 
relaxation, immediately following stimulation, the rate was ap- 
proximately doubled. With sciatic nerves and the medulla, 
however, it was not found possible to produce any significant 
change in CO, production of the tissue with 1-2 minutes stimu- 
lation. 

1 Tashiro, S., ‘“A Chemical Sign of Life,’’ Chicago, 1917, p. 38. 


2 Lucas, K., “‘The Conduction of the Nervous Impulse,’’ London, 1917, p. 26. 
3 Moore, A. R., PRoc. Soc. Exp. BIOL. AND MED., vol. 16, pp. 35-39, 1918. 
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Mesenchymal activity as a factor in resistance against mouse 
sarcoma in chick. 


By VERA DANCHAKOFF. 


[From Columbia University, George Crocker Special Research Fund, 
New York City, F. C. Wood, Director.| 


The digestive capacity of a mesenchymal cell in the embryo and 
of a connective-tissue cell in the adult organism has been recorded 
many times in the literature. 

A mesenchymal embryonic cell, being a very mobile element, 
will easily detach itself from the common mesenchymal syncytium, 
and in the presence of a foreign body will ingest it. Under normal 
conditions, such foreign bodies in the embryo are for the greater 
part red blood-corpuscles. While the vascular channels in the 
embryo are undergoing extensive rearrangement, erythrocytes 
are frequently found free amongst mesenchymal cells and ingested 
by the latter. Whether or not an erythrocyte undergoing inges- 
tion is still alive, we do not know. It is a highly differentiated 
cell, in an unfavorable medium while outside the vessels, and with 
no further power of proliferation. 

The ingested blood-cell undergoes within the phagocyte (of 
mesenchymal origin) a series of chemical changes, some of them 
demonstrable under the microscope, which transform it into a 
structureless mass of protein and result in complete digestion. 
The embryonic mesenchymal cell, therefore, not only is able to 
synthesize proteins at the expense of amino-acids, but has itself 
a digestive power. The intra-cellular digestive capacity of a 
mesenchymal phagocyte may give us a basis for the understanding 
of other aspects of a similar activity. Thus, chondroclasts, 
osteoclasts, and clasmatocytes, which are but modified mesen- 
chymal cells, exercise a digestive power, either intracellular or 
extracellular. 

The mesenchymal embryonic cell is capable of digesting its own 
proteins in the form of dead cells and possibly some living cells 
which have lost their normal correlations with the tissues of the 
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organism, and it exercises this power from the earliest stazes of 
embryonic development. We know little of its response to foreign 
proteins and to normal living cells. We do know, however, that 
it has no power over, and, therefore, no injurious effect upon, 
tumor cells. Tumor cells will grow amongst, and together with, 
mesenchymal cells. 

The digestive power of adult mesenchyme (fibroblasts, clas- 
matocytes, splenic cellular reticulum) is much greater. We see 
fibroblasts and clasmatocytes ingest red blood-corpuscles after 
hemorrhage, and particles of a disintegrating nerve after section 
of a nerve trunk. Under normal conditions macrophages in the 
spleen are actively engaged in the phagocytosis of red blood- 
corpuscles. Artificially separated cells of the splenic mesenchyme 
may contain dozens of red and white blood-cells in their cytoplasm ; 
or, again, fibroblasts in a culture may be seen loaded with particles 
of artificial medium. The ingested substances undergo an in- 
tracellular digestion. 

Moreover, the adult mesenchyme of the splenic cellular reti- 
culum, when compared with that of the embryo, is found to have 
acquired a new property. Embryonic splenic mesenchyme in 
the chick does not show any inhibiting power even as late as the 
hatching period, much less any destroying power over any kind 
of tumor cells. Tumor and splenic mesenchyme of a hatching 
chick thoroughly mixed will grow on the allantois well, as though 
transplanted independently. Splenic mesenchyme of the adult 
fowl, on the contrary, possesses the power of checking the Ehrlich 
mouse sarcoma (in its present phase of growth in the Crocker 
Laboratory), and in retarding the growth of the very malignant 
mouse sarcoma 180. The photographed preparations (demon- 
strated by lantern slides), show a curious relationship developing 
between the mesenchymal part of the adult tissue and the tumor 
when these are thoroughly mixed together and grafted on the 
allantois of a 7- or 8-day chick embryo. The tumor cells are not 
injured mechanically by this procedure, nor do they show any 
signs of an immediate injurious action by the enzymes which are 
known to be present in the spleen, for intensive growth of tumor 
mixed with spleen is observed during the first two, and sometimes 
three days of further incubation of the egg. 
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The tumor begins to grow in such grafts in the form of small 
foci surrounded by adult mesenchyme, the tumor cells assuming 
the form of polygonal or fusiform bodies in a syncytial and even 
plasmodial arrangement. Soon, however, in the region in which 
both tissues come into contact, the tumor cells, whether in mitosis 
or in the resting stage, become separated one by one from the 
syncytium. Mesenchymal cells closely encircle them and form 
around them a wreath of nuclei with a common cytoplasm, fre- 
quently giving the impression of large giant cells with a tumor cell 
within their cytoplasm. The tumor cell, at first closely surrounded, 
is soon found to be situated in a vacuole, the cell itself diminishing 
in size, gradually losing its structure, and finally completely disap- 
pearing. A graft of Ehrlich sarcoma, though showing at first an 
extensive growth, and in control animals reaching in 7 to 9 days a 
size of I to 1.5 cm. in diameter, is generally brought by this process 
to disappear five days after grafting. Not a single tumor cell 
could be discovered under the microscope in full series of grafts, 
though the identification of the large cells of the Ehrlich sarcoma 
amongst the chick mesenchyme is rather easy. An absolute 
biological proof of the destruction of the tumor cells could be 
obtained by the inoculation of such grafts into mice. A similar 
activity of the adult splenic mesenchyme, though affecting sar- 
coma 180, was not sufficient to check completely this very fast- 
growing tumor, and the tumor still grew in spite of a partial de- 
struction easily demonstrable under the microscope. 

The process of separation of the tumor cells with their subse- 
quent death and final disappearance of digestion, takes place on 
the whole circumference of the tumor foci, if tumor and spleen are 
thoroughly mixed together. If grafted separately but adjacent 
to each other, the process develops only in that region in which 
both grafts come into contact, and not on other parts of the cir- 
cumference. If the grafts be separated by a considerable space, 
the reaction will develop if, and at the time when, both tissues 
come together. This reaction, therefore, depends not upon a 
resistance of the host, which was supposed to be conferred by the 
introduction into its organism of a bit of spleen with its small 
lymphocytes, but upon the functional properties of the splenic 
mesenchyme introduced. ‘This process is certainly not a mechan- 
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ical result of intergrowth of tumors and any kind of mesenchymal 
tissue, for intergrowth takes place between the cells of the Ehrlich 
sarcoma and mesenchyme of a hatching chick with no injurious 
effect upon the tumor. The process depends, therefore, upon a 
property which the mesenchyme acquires after birth. There is a 
biological functional difference between the embryonic and adult 
splenic mesenchyme in the chick, apparent in its different response 
to the living tumor cell of the mouse sarcoma employed in these 
experiments. The functional capacity of the adult splenic mesen- 
chyme—new in its power to injure a living tumor cell—might in 
my opinion be induced by factors closely connected with the 
great changes which take place after birth in all organs of digestion 
and assimilation. 
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Further proof of the antagonism existing between the thymus and 
parathyroid. 


By EDUARD UHLENHUTH. 
[From the Rockefeller Institute for Medical Research, New York City.] 


Larve of the salamander Amblystoma opacum when fed on 
thymus soon after hatching develop tetanic convulsions at an 
age of from 35 to 40 days. Since at this time the larve develop, 
in their own thymus glands, the structures characteristic for the 
secretory stage of the glands, it was concluded that the amphibian 
thymus like that of the mammalian thymus excretes a toxic sub- 
stance producing tetanic convulsions, and that tetany results if 
the animal’s own secretion is added to that introduced by the 
thymus diet. 

This is confirmed by further experiments (Table I., first four 
horizontal rows), which show that the interval between the begin- 
ning of the thymus feeding and the outbreak of tetanic convulsions 
becomes shorter, the later the thymus feeding is started, while 
the age at which tetany develops, remains constant. 

If thymus feeding is started after the development of the 
functional stage of the animal’s own thymus glands has taken 

1 Jour. Gen. Physiol., 1918, i., p. 23 and 33. 
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place, tetany develops as soon as a certain amount of the tetany 
toxin has been accumulated in the organism (Table I, Series XXV, 
1918). The time required for accumulation of that amount is 
far shorter than the intervals in the first two series. It is, however, 
longer than in the fourth series, because the animals of series 
XXV. had been fed twice as long on normal diet and besides had 
almost twice as much time to grow before the thymus diet was 
started, and larger animals need more of the tetany toxin than 
small ones to develop tetany. 

Hence, it is evident that the amphibian thymus gland manu- 
factures a secretion similar to that of the mammalian thymus, 
and that the amphibian organism even in the absence of para- 
thyroid glands can antagonize a certain amount of the toxin, be it 
excreted from its own thymus glands or introduced by thymus 
feeding before the animal’s own thymus glands have developed; 
but excretion of their own thymus glands and thymus feeding at 
the same time lead finally to the accumulation of an excess amount 
of the tetany toxin, of which the parathyroidless organism of the 
salamander larva cannot dispose, and consequently tetany results. 

But when the thymus-fed larvae metamorphose, the tetanic 
convulsions stop and never recur after metamorphosis has taken 
place, even if the animals are continued on an exclusive thymus 
diet. Since during metamorphosis the animals develop their 
parathyroids, it was concluded that the parathyroid glands now 
serve to antagonize the tetany toxin and that the parathyroidal 
mechanism is more efficient than the one existing in the larve since 
the parathryoids are able to antagonize not only the tetany toxin 
excreted by the animal’s own thymus glands but also the toxin 
introduced by the thymus died. 

But it might be that after the tetany toxin has acted for a 
certain length of time upon the central nervous system and all 
the motor nerve cells have been destroyed, no further muscular 
contraction would be possible, and that possibly the time of com- 
plete destruction of the motor nerve cells coincides with the period 
of metamorphosis. 

If this were true, one would expect that when a normal sala- 
mander is fed on thymus shortly after metamorphosis, tetanic 
convulsions would be produced after about four weeks of thymus 
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feeding, this being the time required to produce tetany in the 
larve, and that the tetany would cease, as in the larve, about 8 to 
10 weeks after its commencement. 


RELATION BETWEEN TETANY IN THYMUS-FED LARV# OF Amblystoma opacum AND 
THE DEVELOPMENT OF THE LARVAL THYMUS-GLANDS. 


Age at the Beginning of | Age at the Beginning Time Required to 
Series. Thymus Feeding. of Tetany. Produce Tetany. 
XVI IOUS. «ci eiere se 9 days. 35 days 26 days 
BaatorG.. 2 ce. TOs. 3a 23 
Bel OL Ticmeverercer. yy ELoRSY ne ae 
OP se aR OU] tata tater 20) arc 355502 0.525 
XX -IOLS cw cusn ASpake 47 eee £2 hat 


In order to decide this point, larve of the salamander A. 
opacum were fed on a normal diet which was continued for some 
time after metamorphosis had occurred. Finally three of these 
animals were put on an exclusive thymus diet. They have been 
fed now for seven months on a diet consisting only of thymus, 
but none of the animals has shown any signs of tetany, either of 
convulsions or paralysis of the muscles, while in the larve, tetany 
develops after several weeks of thymus feeding. Two of these 
animals together with a worm-fed control specimen are shown. 

This finding appears to offer further proof that the ending of 
the tetany in thymus-fed larve at the time of metamorphosis 
is actually due to the development of the parathyroids at that time, 
and that the parathyroids are capable of antagonizing the tetany 
toxin contained in the thymus. Consequently tetany resulting 
from thymus feeding in the salamander larve is a true parathy- 
reoiprival tetany. 
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The behavior of certain digitalis principles in the body. 
By RoBERT A. HATCHER and Cary EGGLESTON. 


[From the Laboratory of Pharmacology of Cornell University Medical 
College, New York.] 


The authors presented an outline of their method of estimating 
the absorption, destruction and elimination of several of the 
digitalis principles in the rat, and that of ouabain in the cat, with 
the results of some of their experiments. 
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The relative importance of the intestine and kidneys as excretory 
channels. 


By Victor C. Myers and Morais S. FIne. 


[From the Laboratory of Pathological Chemistry, New York Post- 
Graduate Medical School and Hospital, New York City.] 


Despite the fact that during the past twenty years a number 
of investigators have attempted to dispel the popular notion that 
the intestine, in comparison with the kidney, is relatively unim- 
portant as an excretory channel, this rdle of the intestine would 
not appear to be properly appreciated. 

In connection with a study of metabolism in pellagra,! which 
we made several years ago under the auspices of the Thompson 
Pellagra Commission, fairly complete analyses of both the urine 
and feces were carried out. Thirteen subjects were studied. 
A lacto-vegetarian diet was employed, the experimental period 
extending from seven to ten days. Data on the water, nitrogen, 
sulfur, chlorine, phosphorus, calcium, magnesium and potassium 
outputs were obtained on both the urine and the stools, furnishing 
an interesting comparison of the kidneys and intestine as excretory 
channels. It is not believed that the findings differed especially 
from the normal, except in that group of cases which suffered from 
intestinal diarrhea. The average findings in five cases with well- 
formed stools, 74 to 79 per cent. moisture, and those with diarrheal 
stools, 79 to 89 per cent. moisture, have been grouped separately 
in the table below. 


Number of | Moisture Con- Fecal Output in Per Cent. of Total Output of Beth Urine and Feces. 
umber o} 


tent of Feces, 


oare, Pen Congn | 0H.03 | N. Sel ieiae lee Bet Gat ko Mes dt K, 
5 76 6 | pa0) Io 3 36 90 m2 18 
9 84 16 15 19 9 33 89 68 27 


An inspection of the table shows that in the first group of 
cases the total nitrogen and total sulfur parallel each other very 
closely, as probably might be expected from their common origin 

1 Myers and Fine, Am. Jour. Med. Sc., 1913, cxlv, 705. 
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(protein). With diarrhea sulfur does not appear to be quite as 
well absorbed as the nitrogen. Although normally very little 
chloride is eliminated by the intestine, the amount found in the 
stools may be considerably increased in diarrhea. About one 
third of the total phosphorus output of the intestine and kidney 
is found in the stools. The percentage output in the feces of both 
calcium and magnesium is high, due, as we believe, to the lacto- 
vegetarian diet, which resulted in a poor absorption of compounds 
of these elements. As might be anticipated from our knowledge 
of potassium salts, a very appreciable amount of this element is 
eliminated in the feces, and diarrhea considerably accentuates 
this elimination. In general it may be said regarding the intes- 
tinal diarrhea, that, although it very definitely reduces the ab- 
sorption of nitrogen, sulfur, chlorine and potassium, it appears 
to be almost without influence on the phosphorus, calcium and 
magnesium. 
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The pigment changes in frog larve deprived of the epithelial 
hypophysis. 


By P. E. SMITH (by invitation). 
[From the Anatomical Laboratory, University of California.] 


It has been known for a considerable time that in the fishes, 
amphibia and reptilia remarkable changes in color pattern or 
external appearance occur. It is also generally known that these 
effects are due to the reciprocal interplay of alterations in at least 
two great systems of pigment-bearing cells, the bearers of dark 
pigment (melanophores) and the bearers of various other pig- 
ments, many of them metallic lustered (xantholeucophores). To 
the latter class of pigments the trout owes its silvery appearance. 

Somewhat over two years ago the author, followed shortly by 
B. M. Allen, showed that peculiar silvery frog larvee were invari- 
ably produced when the epithelial portion of the hypophysis was 
removed in early embryonic stages. For the sake of brevity these 
individuals were designated “albinos” and are always in con- 
spicuous contrast to the darker, normal specimens. As might 
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be expected from our introductory remarks, both of the great 
groups of pigment-bearing cells contribute to produce this, strange 
effect; but no mention of the iridescent cells (the xantholeuco- 
phores) was made by the writer at the time of his early communi- 
cations on this subject! and it is noteworthy that in both of the 
subsequent papers by B. M. Allen? and in the recent communica- 
tion by W. J. Atwell® these cells have received no attention what- 
ever.* 

It can be demonstrated easily that the silvery, or albinous, 
condition, as is the case in so many instances of the color change 
in animals, is participated in by both groups of cells, melanophores 
and xantholeucophores. Furthermore, it is indeed a fact that 
under normal conditions no change in the condition of one of these 
sets of cells takes place without a reciprocal alteration in the other. 
This conception was forced home to the writer not merely by a 
reéxamination of the anatomical causes for the albinos, but by 
extensive physiological and pharmacological experiments on 
normal and albinous specimens. It is also a fact that pigment 
changes, other than those associated with true pigment cells, 
have escaped the notice of most observers, although the writer 
demonstrated and commented upon the conspicuous reduction 
of the superficial “‘free’’ pigment possessed by the epithelium at 
the time of his communication to the American Association of 
Anatomists in December, 1917. Since Atwell has raised the whole 


1 ‘*Experimental Ablation of the Hypophysis in the Frog Embryo,” Science, 
N. S., vol. 44, no. 1130, August 25, 1916 and ‘‘ The Effect of Hypophysectomy in the 
Early Embryo upon the Growth and Development of the Frog,’ Anatomical Record, 
vol. 11, October, 1916. 

2 “Extirpation Experiments in Rana pipiens Larve,’’ Science, vol. 44, November 
24, 1916, and ‘‘Effects of the Extirpation of the Anterior Lobe of the Hypophysis 
of Rana pipiens,” Biological Bulletin, vol. 32, no. 3, March, 1917. 

. “On the Nature of the Pigmentation Changes Following Hypophysectomy in 
the Frog Larve,”’ Science, N. S., vol. 49, No. 1254, January 10, 1919. 

4 That a satisfactory analysis of the condition of these cells has not hitherto been 
made may perhaps be attributable to two causes, first, the fact that the tail is atypical 
in this respect, and it would appear that Atwell on account of the advantage of em- 
ploying Clark’s beautiful mechanism for observing the living tail has paid too much 
attention to this locality; secondly, the fact that the xantholeucophores lose their 
pigment content and are hence impossible to detect in sections after many fixing 
fluids. Formalin, Zenker’s fluid and Bouin’s fluid, for instance often produce this 
effect after a short interval, although Helly’s fluid and some other chrome mixtures 
fortunately preserve them. 
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question in his recent paper, it seems desirable, in advance of a 
more extensive presentation, to describe briefly the various 
anatomical findings which it can now be stated underlie the 
albinous condition. 

The study of great numbers of such larve produced by exper- 
iment during the last three years, conducted, it is to be empha- 
sized, both on living and on appropriately fixed specimens, has 
given uniformly concurrent testimony that these hypophysis-free 
albinos are produced by three chief alterations of the pigment 
mechanism. These may be enumerated as, (1) Reduction in the 
system of epidermal melanophores, consisting of greatly lessened 
numbers of these cells and in the contracted and pigment-poor 
condition of those cells which are present; (2) a marked reduction 
in the number of so-called free pigment granules of melanin in the 
epithelium; (3) an invariable expansion of the xantholeucophores 
-situated in both deep and superficial strata of the dorsum of both 
head and body. 

The condition of the melanophores is especially interesting, 
due to Atwell’s contention that previous investigators have over- 
looked what he feels to be the major contribution towards the 
albinism made by a contraction of the subepidermal melanophores. 
Atwell bases his contention on three lines of evidence: first, an 
increase in the pigmentation, producing almost a normal depth 
of color, when albinous larve are treated with a solution of dried 
pars intermedia substance; secondly, the preparation of many 
whole mounts of the skin of albinous larve in which he claims to 
have discovered an invariable contraction of the deep melano- 
phores; thirdly, observations on the living tail fin of albinous 
larve treated with an extract of pars intermedia where an expan- 
sion of these cells was observed. It is only fair to state that full 
admission is made of the reduction of the epidermal melanophores, 
though this is rated as of secondary importance. Albinous larvee 
have never in the hands of the writer been appreciably increased 
in the depth of pigmentation even with the use of the one pro- 
cedure most potent in expanding the subepidermal melanophores— 
the sunlight. Moreover, it is extremely difficult to understand 
Atwell’s contention that the contraction of these cells is the main 
cause of albinism when we are confronted with the anatomical 
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relationships involved in all the main body area, aside from the 
ventral region, for a layer of xantholeucophores intervenes be- 
tween the epidermis and the subepidermal melanophores, a layer 
which in the albino so completely screens off the subepidermal 
melanophores as to make their observation in life extremely 
difficult. It will readily be understood that this effect is greatly 
emphasized by the great expansion of the xantholeucophores 
which the author has invariably found in albinism. 

As regards the second point, it is necessary to remark that 
every precaution must be taken (temperature, background, speed 
of fixation, etc.) in the preparation of material for study in order 
to justify any certainty that the condition of the pigment cells 
has not been changed by a complicating extraneous factor. Com- 
ment has already been made on the impropriety of applying ob- 
servations made on the tail fin to the very differently constituted 
skin of the dorsum of the body. Moreover, it is not to be wondered 
at that an expansion of the subepidermal melanophores could be 
observed after the application of pars intermedia extract to 
animals in a Clark chamber where the strong illumination is 
probably alone sufficient to produce this result. 

In the experience of the writer no constant deviation exists 
from the various states of relaxation or expansion which may occur 
normally in the subepidermal or deeper melanophores of albinos 
as contrasted with normal larve. 

There is no need to comment on the writer’s contention that 
the epidermally situated melanophores of albinos are greatly at 
fault; both subsequent observers have confirmed him in the great 
reduction of the number of these cells; and Atwell has observed 
the reduction in the pigment content of the remainder, which 
appeared to have been denied by Allen. Though we have felt 
free to contest the view of Allen that a contraction pertains in 
the deep melanophores of the body, corroboration must be given 
to his views as pertains to the physiological state of the epidermal 
melanophores. The epidermal melanophores are scanty in num- 
ber, reduced in pigment content, and most of them exhibit varying 
degrees of contraction. 

As regards the great reduction in the so-called free pigment in 
the superficial layer of the epidermis, the writer wishes to reiterate 
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his statements made in 1916. While it is impossible to attribute 
more than a minor réle to this, nevertheless, it is just as striking 
and constant as the other pigment effects. This alteration in 
the epithelial ‘free’? pigment would appear to have escaped 
detection along with the decided changes in the xantholeucophore 
cells. Attention has already been called to the solvent action 
of many fixatives on these cells. Their identification is not inter- 
fered with by the use of Helly’s fluid and is rendered easiest of all 
when whole mounts preserved in this way are explored with the 
polariscope with which the doubly refractive powers of the guanin 
substance is brought out. It is proper here to call attention to 
the fact that the maximal expansion which these cells enjoy in 
albinous larve can also be overlooked because of a subsequent 
contraction in them which occurs with the use of anesthetics and 
in many conditions of impaired vitality occurring through disease 
or intentionally experimentally produced as with too strong doses 
of adrenalin. In another place comment will be made on the 
change in the physiological and pharmacological reactions of both 
types of pigment cells; but it may be stated here that the widely 
expanded xantholeucophores of albinos are singularly unamenable 
to most experimental influences and in this they are in striking 
contrast to the iridescent cells of normal animals. That the 
expanded xantholeucophores contribute decidedly to the albinous 
appearance is shown by the behavior of those albinous larve fed 
on posterior lobe substance. These animals exhibit a partial 
recovery of the melanin deficiency which may indeed approach 
the normal. In spite of this, they are always conspicuously lighter 
than their normal controls, a fact readily explainable by failure 
of this treatment to influence the persistent expansion of the 
iridescent cells. 
44 (1419) 
On the reaction of the pigment cells in normal and albinous frog 
larvee. 


By P. E. SMITH (by invitation). 
[From the Anatomical Laboratory, University of California.] 


In the experimentally produced albinous frog larve which 
follow a successful early eatirpation of the epithelial portion of 


REACTION OF PIGMENT CELLS IN FroG LARV. 79 


the hypophysis, a pigmentary system is produced which is not 
only strikingly different from the normal in its anatomical and 
physiological condition but also exhibits striking departures from 
the normal in its physiological responses. 

Normal larve kept in diffuse light and on an indifferent back- 
ground usually show a fully expanded, or only slightly contracted, 
condition of the epidermal melanophores! and a completely con- 
tracted, or but slightly expanded, condition of the corial xan- 
tholeucophores. This condition can almost always be somewhat 
exaggerated by submitting the larve to the simultaneous action 
of low temperature and darkness, when the epidermal pigment 
cells are fully expanded and the corial xantholeucophores minute, 
silvery dots. When such larve, or those from an indifferent 
environment, are submitted to reverse conditions, 7. e., the simul- 
taneous action of warmth (33°-35° C.) and sunlight, these two 
classes of pigment cells react in the reverse way and in from one 
half to one hour exhibit a picture of contracted melanophores 
and widely expanded silver cells. It is thus seen that the reactions 
of the two groups of superficial pigment cells—the epidermal 
melanophores and the corial xantholeucophores—go hand in 
hand and are in a reverse direction. 

Attention has already been called to the constant great ex- 
pansion of the corial xantholeucophores in the albinos, an ex- 
pansion which exceeds considerably that which can ever be ob- 
tained by the action of sunlight and heat on normal larve. More- 
ever, it is difficult to influence by physiological means this great 
expansion of the xantholeucophores in the albino. On the other 
hand, the epidermal melanophores of the albinos, which exhibit 
various stages of contraction, are widely expanded by the action 

1 This condition is the same as that characterizing the deep melanophores which 
harmonize in their behavior under exaggerated conditions of light and temperature 
with their more intimate associates, the xantholeucophores. The reactions of the 
deep melanophores have been the object of considerable study and in the experience 
of the writer are identical in albinous and normal individuals. Attention must again 
be called to the necessity in all experiments of this type of not merely submitting 
the animals and their controls to identical conditions, but also to start with a known 
physiological condition which has been produced by the action of a practically con- 
stant environment over a considerable period of time preceding the experiment, the 


effect of which upon the larve is known through careful examination of the living and 
unanesthetized specimens immediately preceding the tests. 
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of heat and light, an effect just the opposite of that which the 
same factors produce in the normal skin. 

Finally it may be mentioned that when all stimuli are removed 
the resulting condition of the pigment cells does not differ greatly 
in normal and albinous larve. A study of animals which have 
recently died in the aquaria, or have been purposely killed, shows 
that the pigment cells in both normal and albinous individuals 
come to approximately the same condition, which is one of partial 
expansion of the xantholeucophores and an expansion of the 
epidermal melanophores greater than can be produced by the 
action of light or heat or other experimental means in living ani- 
mals. The reaction of the xantholeucophores in albinous and 
normal larve is also identical when subjected to all the anes- 
thetics tried by the writer (paraldehyd, chloretone, and ethyl- 
urethan). In both they are greatly contracted. 


45 (1420) 


Upon the experimental exchange of skin transplants between 
normal and albinous larve. 


By P. E. SMITH (by invitation). 
[From the Anatomical Laboratory, University of California.] 


If sufficient speed is exercised, an exchange of the middorsal 
area of skin can be successfully accomplished between two frog 
larve, a normal one and itsalbinous mate. Since there are striking 
and constant differences between two such larve as concerns 
both classes of superficial pigment cells, a highly interesting oppor- 
tunity to test the influence on such cells of a new host was pre- 
sented. Four such successful skin exchanges were accomplished 
and in all instances definite and constant changes in the con- 
dition of the xantholeucophores were produced as a result of the 
exchange. The changes, which are well under way in an hour 
after such an experiment and which have yielded harmonious 
results, would appear to be of great value in the interpretation of 
the change in the physiological state of these cells which albinism 
produces. It will be recalled that the corial xantholeucophores 
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in hypophysis-free albinos present a greatly expanded condition 
and that this expanded condition is not amenable to most exper- 
imental influences (temperature and light) although anesthetics 
affect it. An exactly opposite physiological state of these cells, 
4. €., a contracted condition, usually occurs in the normal larve. 
Successful skin exchanges altered the state of the xantholeucophores to 
correspond to that characterizing the new host. The change is 
usually observable within fifteen minutes and is invariably com- 
plete within four hours. Inasmuch as the change is much more 
pronounced than that exhibited by animals of weakened vitality 
or immediately after death, it can hardly be referable to merely a 
transient condition of weakened vitality. More especially is this 
the case, since the changes taking place terminate only when the 
state of the transplanted xantholeucophores fully corresponds to 
that characterizing the new host. 

The rapidity with which these changes take place would 
appear to establish the fact that the expanded physiological state 
of these cells in albinos is produced by the direct action of a hor- 
monal substance and not by influences mediated through the 
nervous system inasmuch as nervous connections are completely 
severed, and it would be difficult to conceive of their reéstablish- 
ment by the time these changes are manifested. 


46 (1421) 


On the effects of ablation of the epithelial hypophysis on the other 
endocrine glands. 


By P. E. SmitH (by invitation). 
[From the Anatomical Laboratory, University of California.] 


When the epithelial hypophysis is ablated in early embryonic 
stages in the frog, the resulting larve suffer in a characterisic way 
from defects in their pigment system. An equally definite set of 
alterations is produced in the other glands of internal secretion. 
Both Allen and the writer have reported the underdevelopment of 
the thyroid gland to which may in turn be attributed the failure 
of metamorphosis in these larve. The posterior lobe of the hypo- 
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physis in these larve is always present, though greatly under- 
developed—ample proof apparently of the need of coassociation 
with the epithelial portion of the gland. Most emphatic is the 
effect produced on the adrenal, whose cortical or interrenal sub- 
stance is greatly decreased. This discovery was greatly facilitated 
by the employment of those methods which fix and stain the 
lipoids of the cortical tissue. These changes in the adrenal tissue 
do not occur in thyroidectomized larve and are consequently not 
to be referred to the thyroid reduction which is coincident with 
them. 


47 (1422) 


On the occurrence of degenerative changes in the liver in animals 
intoxicated by mercuric chloride and by uranium nitrate.! 


By WILLIAM DEB. MACNIDER. 


[From the Laboratory of Pharmacology University of North 
Carolina, Chapel Hiil.] 


The following observations are based on the study of fifty-two 
intoxications by mercuric chloride and eighty-four intoxications 
by uranium nitrate. Dogs were employed for the experiments. 
In the animals intoxicated by mercuric chloride, the poison was 
administered by stomach tube in the dose of 15 mgs. per kilogram. 
In the uranium intoxications, the poison was given subcutaneously 
in doses varying from 4 to 6.4 mgs. per kilogram. 

The experiments were terminated at different periods during 
the intoxication without employing an anesthetic. Such a 
termination has eliminated the acute degenerative changes in the 
liver which may develop very rapidly from the use of such an 
agent. The changes in the liver in both types of intoxications 
have shown great variation in their severity and the rapidity with 
which they occur. 


MERCURIC CHLORIDE INTOXICATIONS 


All of the animals in this group, with eight exceptions, de- 
veloped a severe gastroenteritis. The stools were frequent and 
1 Aided by a grant from The Rockefeller Institute for Medical Research. 
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contained blood and mucus. Twelve of the animals not only 
recovered from the gastroenteritis, but they failed to develop 
any delayed evidence of an intoxication. The remaining animals 
were either killed during the period of acute corrosive poisoning, 
or after having successfully passed through this stage, the experi- 
ments were terminated at different periods when the animals 
were suffering from the remote toxic effect of the poison. 

As a result of these studies, the following observations have 
been made: 

1. There is no relationship between the severity of the 
gastroenteritis and the extent of the degenerative changes in 
the liver. The degenerative changes in the liver consist first, 
in a deposition of fat in the liver cells surrounding the central 
vein of the lobule. The severer changes which follow consist in 
cloudy swelling and necrosis of these cells, and an extension of 
the process to the periphery of the lobule. The invasion of the 
necrotic area by endothelial leucocytes is usually not a prominent 
reaction. 

2. The more extensive liver degenerations have occurred in 
those animals that have recovered from the acute gastroenteritis 
but have later shown remote evidence of the intoxication by the 
development of an acute kidney injury. 

3. A final group of animals has recovered from both the 
gastroenteritis and the kidney injury, but at a later period has 
shown the gradual or rapid development of an acid intoxication 
and a kidney injury of sufficient severity to induce an anuria. 
The pathology of the liver in this group of animals has shown two 
types of response. Evidence of repair has consisted in finding 
liver cells with mitotic figures and occasionally large cells with more 
than one nucleus. Connective tissue cells are more numerous 
than in normal liver tissue. In addition to these changes of a 
chronic character that indicate the repair of some previous injury, 
the liver has shown acute degenerative changes which are most 
marked in the midzone and periphery of the lobule. These 
changes have consisted in an acute necrosis which is preceded by 
fatty infiltration and edema. In the areas of necrosis, the sinu- 
soids are large and distended with blood. 
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URANIUM NITRATE INTOXICATIONS 


The earliest evidence of liver injury in uranium intoxications 
has consisted in the appearance in the liver cells of fat in the form 
of dust-like particles. This deposition is more marked in the cells 
immediately around the central vein than it is at the periphery 
of the lobule. Following this change, the cells show granular 
degeneration, an increase in size, and the deposition of fat in 
larger masses. The later changes have consisted in marked 
cloudy swelling, followed by edema and necrosis. Such a ter- 
mination is more marked near the center of the lobule than at 
the periphery. As the cytoplasmic degeneration progresses, fat 
appears in the cells in large droplets, and extends to the periphery 
of the lobule. 

The rapidity of the development, and the severity of these 
changes have shown no definite dependence upon the size of the 
dose of uranium employed in the intoxication. 

The severity of the degenerative changes in the liver and the 
amount of stainable fat present in the liver cells have shown a 
relationship with the age of the animal in which the intoxication 
is produced. The older animals have shown a susceptibility to 
uranium intoxication which has been expressed by the more 
rapid development of a liver degeneration and by these changes 
being more extensive than has been the case with the younger 
animals. 

Associated with the occurrence of the degenerative changes 
in the liver, the animals develop an acid intoxication. Such an 
intoxication is of a severer type in old animals than in young 
animals. 

At present an investigation is in progress which is concerned 
with the relationship of the liver injury induced by both mercuric 
chloride and uranium nitrate with the development of an acid 
intoxication. 


PROPERTIES OF BENZALDEHYDE. 85 


48 (1423) 
_ On the anti-spasmodic and anesthetic properties of benzaldehyde. 


By Davin I. Macart. 


[From the Pharmacological Laboratory of the Johns Hopkins 
Unwersity, Baltimore, Md.] 


In several publications appearing elsewhere the author has 
described his investigations concerning the pharmacological 
properties of some benzyl esters on the one hand, and of benzyl 
alcohol on the other.! 

Following these studies it was but logical to inquire into the 
properties of benzaldehyde, a chemical substance closely related to 
the above. Accordingly, experiments were instituted with the 
object of determining whether benzaldehyde exhibits the anti- 
spasmodic properties of benyzl benzoate on the one hand, and the 
local anesthetic properties of phenmethylol or benzyl alcohol on 
the other. 

Benzaldehyde is sufficiently soluble in water (0.2 per cent.) 
to admit of experimentation on isolated tissues im vitro. Experi- 
ments with solutions of benzaldehyde on various isolated smooth- 
muscle organs were found to show that benzaldehyde relaxes the 
tonus and inhibits the contractions of such organs. Experiments 
with the drug on whole animals and observations of various organs 
in situ revealed also a sedative effect. Perhaps the chief exception 
to the rule was in case of blood pressure experiments. It was 
found that the pressure did not fall after injections of benzaldehyde 
solutions or suspensions except when large quantities were injected 
intravenously. 

More interesting than the effect on smooth-muscle is the local 
anesthetic action of benzaldehyde. Experiments with aqueous 
solutions and more concentrated suspensions or emulsions of 
benzaldehyde showed that that substance possesses definite and 
marked local anesthetic properties. Thus it was found that it 
anesthetizes the sensory nerve endings of the frog’s skin, of the 

1 Journal of Pharmacology and Experimental Therapeutics, 1918, Vol. II, pp» 
263, 389, 410. 
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cornea, and of the human mucous membranes. Furthermore, 
benzaldehyde solutions were found to paralyze also nerve con- 
duction. 

The toxicology of benzaldehyde has been worked out long ago, 
owing to its presence, in combination with hydrocyanic acid, in 
bitter almonds and other plants. As is well known, benzaldehyde 
is very little toxic, and can be taken by mouth in large quantities 
without any injurious effects. For this reason, it is official in 
the U. S. Pharmacopeeia. The interesting local anesthetic prop- 
erties of benzaldehyde found by the present author throw light 
upon the pharmacological action of compound tincture of benzoin 
and some other drugs. Practically, benzaldehyde is not as 
adaptable to clinical use as benzyl alcohol, because solutions of it 
are rapidly oxidized to benzoic acid. A detailed description of its 
pharmacological properties will appear in the Journal of Pharma- 
cology and Experimental Therapeutics, and its relation to the 
therapeutic value of some well-known pharmaceutical preparations 
will be discussed more fully in a medical historical paper elsewhere. 


49 (1424) 
A biological test for corpus luteum extracts in vitro. 
By D. I. Macut and S. Matsumoto. 


[From the Pharmacological Laboratory, Johns Hopkins University 
and The James Buchanan Brady Urological Institute.] 


The present authors have been engaged for some time in the 
study of the physiological action of various glandular extracts, 
and more particularly of their influence on the genito-urinary 
organs. In the course of these investigations, they have dis- 
covered a reaction produced by corpora lutea which it is deemed 
desirable to report in this place. It was found that aqueous or 
saline extracts of fresh and dessicated corpora lutea of various 
animals exert a powerfully stimulating action on the vas deferens 
and seminal vesicles. Small quantities of such extracts when 
introduced into a chamber containing a freshly excised vas deferens 
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preparation, suspended in warm oxygenated Locke or Tyrode 
solutions, stimulate the contractions of that organ, and the strength 
of the contractions is proportional to the strength of the drug 
introduced. All other glandular extracts tested, with the excep- 
tion of the suprarenal and orchitic extracts, fail to elicit such 
contractions of the vas unless administered in very much larger 
doses. Epinephrin, the active principle of the suprarenal gland, 
stimulates these contractions more powerfully, while extracts of 
dessicated orchitic substance also stimulate these contractions 
only after doses twice as great as those of corpus luteum extracts. 

The authors have studied extracts of fresh corpora lutea of the 
sow, and also extracts of various commercial preparations of the 
desiccated corpus luteum substance in respect to their action on 
the vasa deferentia of the dog, cat, rabbit, guinea pig, and the rat, 
and have found the most suitable and most sensitive preparation 
for testing the corporus luteum extracts to be a freshly excised 
vas deferens of the rat in Tyrode’s solution. Such preparations, 
when treated with some corpus luteum extracts, may react by 
contractions in solutions corresponding to concentrations of 
1:2,500 of the fresh gland, and they almost always react to con- 
centrations of 1:1,000 of the fresh gland. It was interesting to 
note that the vas deferens, though very sensitive to the effects of 
the corpus luteum, does not react to extracts of ovarian substance 
proper. As far as the authors have been able to gather other 
data, both experimental and clinical, it seems that the activity 
of corpus luteum extracts, as indicated by the vas deferens prepar- 
ations, runs parallel to the activity of those preparations as indi- 
cated by the other data. This organ, therefore, seems to furnish 
a convenient method of comparing the physiological activity of 
various corpus luteum preparations and some criterion for the 
testing of various chemical principles derived therefrom. Com- 
plete data of the present investigation will appear in due time in 
the Journal of Urology. 
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50 (1425) 
Arterial and venous oxygen in pneumonia and influenza. 
By WituaM C. STADIE (by invitation). 


[From the Hospital of the Rockefeller Institute for Medical Research, 
New York City.] 


A technique for the puncture of the radial artery was devised 
which is simple and does no injury to the artery. The blood thus 
obtained was studied with respect to its oxygen content and the 
oxygen capacity by the Van Slyke gasometric method. In 
addition, venous blood was obtained by the technique of Lunds- 
gaard and studied in the same way. Fifty observations were made 
upon twenty-five patients. Most of these cases had broncho- 
pneumonia, usually post-influenza. A few had lobar pneumonia 
and some had uncomplicated influenza. 

In normal controls the arterial blood varied from 85 to 98 
per cent. saturated with oxygen. In patients with the type of 
respiratory diseases outlined above, the arterial blood is rarely 
more than 90 per cent. saturated. Some patients had as little 
as 85 per cent. of saturation without cyanosis, but, as a rule, 
when the arterial saturation falls below 85 per cent., it is associated 
with cyanosis. With an arterial saturation below 80 per cent. 
the cyanosis becomes marked, and in no case when the arterial 
saturation was below 80 per cent. did the patient recover. 

In the influenzal type of bronchopneumonia the patient main- 
tains his arterial saturation somewhere between 85 and 90 per 
cent. until twelve or twenty-four hours before death, when it falls 
rapidly. In one or two cases the arterial saturation was as little 
as 32 per cent., but this was six to twelve hours antemortem. 
These cases were all intensely cyanotic. In no case was there 
any striking diminution of oxygen capacity, even in the cases of 
marked septicaemia. In several cases where the low arterial 
oxygen saturation was associated with cyanosis, the disappearance 
or diminution of the cyanosis during recovery of the patient was 
accompanied by an increase of the arterial oxygen. 

In general, the venous oxygen closely parallels the arterial in 
its per cent. of oxygen saturation, except in cases of failing cir- 
culation, where the venous oxygen is disproportionately low. 
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51 (1426) 


The influenza epidemic of 1918 in the American Expeditionary 
: Forces in France and England! 


By W. J. MAcNEAL. 
[From the Laboratory Division, Office of Chief Surgeon, A. E. F.] 


A disease, clinically recognized as influenza, became epidemic 
in the American Expeditionary Forces in France in May, 1918. 
Since August, 1918, the epidemic, previously mild, has assumed a 
more malignant character, often leading to a fatal broncho-pneu- 
monia. In the fatal cases the lungs have presented a picture of 
malignant coalescing broncho-pneumonia frequently associated 
with hemorrhagic tracheo-bronchitis. The changes have varied 
considerably according to chronicity of the disease and the nature 
of the secondary infections. Influenza bacilli in large numbers 
have been found in the bronchi in fulminant cases. At most of 
the autopsies a mixture of bacteria was found in the respiratory 
tract, including pneumococci of various types, streptococci and 
sometimes staphylococci. Blood cultures during life were usually 
negative but showed pneumococci or streptococci in some cases. 

Over work, exposure to cold and wet, inadequate nourish- 
ment, poor ventilation, inhalation of dust and general physical 
discomfort have diminished the natural resistance to the disease. 
The contagion spreads rapidly by distribution in the secretions of 
the nose and mouth, not only of the sick but of many other in- 


1 Pyblication authorized by the Surgeon General, U. S. Army. The full paper 
will be published elsewhere. 
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fected persons not suffering from the disease. The primary 
epidemic disease of the autumn is considered identical with that 
of the early summer, with the added complication of broncho- 
pneumonia in the colder weather. The bacillus of Pfeiffer is the 
apparent cause of the epidemic disease but its causal relationship 
is not conclusively proved. Rest in bed, warmth and bodily 
comfort, promptly enforced at the outset, are the most important 
elements in the treatment. Prophylaxis includes avoidance of 
contagion and general hygienic measures to enhance natural 
resistance and retain it at a high level. Vaccines are of question- 
able value. 

Influenza has been endemic in France for many years, and 
during the war this infection appears to have assumed a more 
virulent type in this country, small epidemics having been recog- 
nized in the British Army in the winter of 1916-17 and in the fall 
of 1917. American troops in France suffered very much from 
influenza, especially in the winter of 1917-18, the disease appar- 
ently being the same as that which became epidemic in 1918. 
The evidence suggests that the epidemic of influenza originated 
in France from the endemic influenza widely prevalent there. 
It is probable that the large numbers of American soldiers in 
France, subjected to strange environmental conditions, furnished 
a fertile soil for the propagation of the disease. The epidemic 
was evidently carried by ships from Europe to the United States 
and to South Africa. : 


52 (1427) 
The disinfectant action of glycerol in varying concentrations. 
By C.-E. A. WINSLOW and Dorotuy F. HoLtianp. 


[From the Department of Public Health, Yale School of Medicine, 
New Haven, Conn.] 


Previous studies of the disinfectant action of glycerol have for 
the most part been conducted in relation to its supposed destruc- 
tive action on invading organisms in vaccine virus. M. J. Rosenau 
made an exhaustive investigation of the subject in 1903 and con- 
cluded that “Glycerol has distinct but very feeble germicidal and 
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antiseptic properties.” F. R. Blaxall reported a similar study in 
1902-3, his work including only one concentration of glycerol, 
50 per cent. More recently G. Mathers and G. H. Weaver have 
noted the remarkable viability (14 to 30 days) of various micro- 
cocci and streptococci in 50 per cent. glycerol suspension, and the 
persistence of the organisms for 90 days on blood agar lightly 
covered with 50 per cent. glycerol. 

Our own work was undertaken in connection with the study 
of the specific effects of salt solutions upon the permeability of 
bacterial cells, and in connection with this investigation the 
effect of glycerol in concentrations varying from 9.2 per cent. to 
100 per cent. has been determined, Bacillus coli being the test 
organism. 

The glycerol used was an analyzed commercial preparation 
(Merck) with maximum limits of foreign substances .1814 per 
cent. The analysis showed absence of carbonizable matters, 
and heavy metals. Pure, ammonia free water was used in making 
solutions, and for the controls. 

Glycerol solutions of varying concentrations (9.2, 27.6, 46.0, 
64.4, 82.8, 100 per cent.) were made up in 50 and 100 c.c. portions. 
Young cultures of B. coli (16-20 hours) were washed from agar 
slants with 2-3 c.c. of the test solution. One c.c. of this suspen- 
sion was added to the bottles of the solution, and after dilution, 
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agar plates were made. The solutions were incubated at 37°, 
one c.c. portions being removed at definite time intervals and 
plated after dilution. The test solutions up to 64.4 per cent. 
were shaken carefully by hand before removing the portion to be 
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plated; the solutions of high concentration, 64.4, 82.8, 100 per 
cent. were placed in a shaking machine and shaken for 5 minutes. 
Uniform distribution of the organisms was thus obtained even in 
the concentrated solutions. 

The average results of 23 different series of tests are shown for 
typical time intervals in the table above. They suggest the 
following conclusions. 

1. Glycerol in 9 per cent. solution exerts no appreciable effect 
upon the viability of B. col. 

2. Glycerol in solutions of strengths between 28 per cent. and 
100 per cent. exerts a distinct disinfectant action, the effect 
increasing progressively with increase in the concentration, a 100 
per cent. solution of glycerol causing the destruction of nine 
tenths of the bacteria present in three hours. 
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The effects of intravenous injections of dichlorethylsulphide 
in rabbits. 


By ALWIN M. PAPPENHEIMER. 
[From Columbia University, New York City.] 


The effect of intravenous injections of dichlorethylsulphide 
(mustard gas) was studied in a small series of rabbits. The mini- 
mum lethal dose was found to be from 0.005 gm. to 0.01 gm. per 
kilo. The injection was followed by emaciation, diarrhea, and, 
in animals dying within a few hours following the injection, ex- 
treme restlessness, incodrdinate movements, retraction of the 
head, and transient spasticity, but no definite paralyses or con- 
vulsions. Animals dying within twenty-four hours or so showed 
irregular pulmonary edema. The most interesting effects were 
found in the hemato-poietic system. Usually on the second 
day after the injection, the circulating blood showed a marked 
leukopenia, which in the terminal stages became extreme, leuko- 
cytes falling to 1,000 per cubic mm. or less. In animals which 
recovered there followed a gradual restoration to the original 
level. The leukopenia was accompanied by a relative but not 
absolute, mononucleosis. The erythrocytes appeared to be less 
severely injured. 


FORMATION OF EMBRYONIC STRUCTURES. 93 


A study of the bone marrow in these animals shows an effect 
comparable to that of benzol. There is early destruction of the 
cells of the granulocyte series and in some animals an extra- 
ordinary depletion of the bone marrow. Animals which partially 
recovered from the initial injection and were then killed, showed 
active regenerative changes in the bone marrow. 

There is a possibility that these effects may have been due to 
the chlor-benzine or nitro-benzine used as a solvent in German gas 
shells, and carried over in the distillate used for injection. In 
view of the small amount of such impurity present, this does not 
seem likely, but there was no opportunity to repeat the experi- 
ments with dichlorethylsulphide completely freed from this solvent. 

The experiments were carried out in collaboration with Capt. 
Morgan B. Vance, M.C., at Hanlon Field, Chaumont, France. 


54 (1429) 
Developmental rate and the formation of embryonic structures. 


By CHARLES R. STOCKARD. 


[From the Department of Anatomy, Cornell Medical School, New 
York City.] 


The eggs of different species develop at specifically charac- 
teristic rates. These rates vary for a given species within certain 
limits. Variation in the direction of increased rate is far more 
limited and more difficult to bring about experimentally than is 
the opposite variation towards a decreased or slower rate. 

The slight acceleration of developmental rate that may be 
induced in early embryos does not seem to cause any marked 
deviation from the normal course of development, on the contrary 
such embryos are unusually well developed. It might be said 
that the ideal rate of development is probably somewhat faster 
than the so-called normal average usually followed. In other 
words, the normal conditions of development are not entirely the 
best possible conditions. 

The limits of retardation in developmental rates are extremely 
wide. The rate may be slowed down to almost zero or develop- 
ment may actually be to all appearances stopped for long or short 
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periods of time in many species without noticeably injuring the 
embryo. Such an interruption normally occurs during the de- 
velopment of certain eggs as those of birds and some mammals. 
In eggs having a continuous development, such as those of fish, 
the rate of development may be slowed to apparent stoppage at 
many stages and held in such a condition for some time without 
injury to the embryo which results after the inhibiting influence 
has been removed. However, when the rate of development is 
retarded but not entirely stopped at certain critical periods and 
development is allowed to proceed at this diminished rate for some 
time, most serious structural anomalies are induced. 

Double monsters of varying degrees of doubleness may actually 
be produced by slowing the rate at a time when the primary 
embryonic bud should arise. Normally the initial appearance of 
the primary embryonic bud probably suppresses the appearance 
of other buds which potentially exist, but when the primary bud 
is delayed in its appearance it becomes possible for more than one 
bud to arise, usually two. The distance apart of these two buds 
on the blastodisc determines the degree of doubleness of the result- 
ing individual. Buds arising close together give two-headed 
monsters, while buds arising at opposite points on the periphery 
of the disk, 180° apart, each give rise to a complete individual, in 
such a case twins result. 

When the two buds arise simultaneously they have equal 
chances in development and symmetrical double monsters result. 
If, however, one bud obtains the start over the other bud this 
start constitutes a supremacy which almost invariably makes it 
possible for the leading bud to develop into a perfectly normal 
specimen, and invariably defeats the possibility of normal develop- 
ment on the part of the slower bud. 

An investigation of a large series of such double fish embryos 
lends strong support to the interpretation that the late bud is 
inhibited in its rate of development on account of the presence of 
the leading bud, just as the first bud to grow out from a notch on 
the leaf of Bryophyllum inhibits the growth of other buds as Loeb 
has so strikingly shown. The inhibited-rate of development in 
the lesser component tends to suppress and interfere with the 
normal origin and development of certain organs, especially the 
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eyes and other head parts. Organs may entirely fail to arise, or 
develop abnormally after they do arise. 

In the series of double fish when both individuals or both heads, 
as the case may be, are of equal size they are both normal, but 
whenever one component is larger than the other, the larger one is 
almost invariably normal and the smaller is invariably defective. 
This is not only true in the present series of specimens but also in 
all illustrations and descriptions of double monsters which I have 
been able to collect from the literature. 

These embryos furnish material for an analysis of the causes 
of many common structural defects about which there has been 
considerable discussion, a consideration of this phase of the subject 
will be given in the complete review of the experiments. 


55 (1430) 


A semi-lethal in Drosophila funebris that causes an excess of 
males. 


By O. L. Mower and A. H. STURTEVANT (by invitation). 


[From the Zoélogical Laboratory of Columbia University, New 
York City.] 


In the course of the genetic work on Drosophila melanogaster 
cases have been found rather frequently in which the sex ratios 
showed marked deviations from the usual approximate equality. 
Those cases in which there is a deficiency of males have been 
the most frequent, and the explanation of many of these has been 
worked out by Rawls, Morgan, Bridges, Stark, and others. They 
are now known to be due to sex-linked lethal genes. Less fre- 
quently cases have been noted in which there was a deficiency of 
females (see Quackenbush, Science vol. 32). In none of these 
has the explanation hitherto been discovered. 

From a culture of Drosophila funebris we obtained one female 
and 87 males. This female, mated to a few brothers, produced 
60 females to 103 males. Descendants of this mating have been 
inbred for many generations, and have given sex ratios ranging 
fromo 9:76 o' up to approximate equality. There is no obvious 
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relation between the sex ratio of a culture and the pedigree of the 
parents—in fact, two cultures from the same parents may give 
quite different sex ratios. 

Preliminary experiments indicate that environmental con- 
ditions—especially temperature—affect the sex ratio in this line; 
but we are not yet able to control it at will. 

In this race the females frequently have abnormal abdominal 
bands; but this character appears in the males only very rarely. 
The evidence indicates that it is this character that is influenced 
by environmental conditions, and that the very abnormal females 
do not emerge from their puparia. Dark pupe, evidently dead, 
are always to be found in cultures that give a significant excess of 
males. A few of these have been dissected, and have been found 
to contain dead flies with abnormal abdomens. In the few cases 
in which the sex was determined, these were females. 

When the race here described is crossed to unrelated races, the 
sex ratio in F, approximates 1:1, and the F, females do not have 
abnormal abdomens. Both characters, however, reappear in the 
next generation. These crosses show also that the characters are 
both transmitted by males as well as by females. 

These data indicate that abnormal abdomen is a recessive 
sex-limited mutation. It commonly affects only females, and 
the degree of the abnormality produced is dependent on environ- 
mental conditions. When the abnormality is extreme the females 
do not emerge, and an excess of males results. 


56 (1431) 
The construction of chromosome maps. 


By T. H. Morcan and C. B. BRIDGES. 


[From the Zoélogical Laboratory, Columbia University, New Vork 
City.] 

The accuracy with which a chromosome map may be con- 
structed depends upon several conditions. (1) The mutant char- 
acters employed should be carefully restricted to those cleanly 
separable both from the wild type and from each other, and whose 
viability is practically the same as that of the wild type. (2) 
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Mutants should be selected whose loci are properly spaced—not 
so close together that the error of random sampling is excessive, 
nor so far apart that double crossing over occurs between them. 
(3) When the amount of double crossing over between two distant 
loci is accurately known, data involving them can be used by 
making the appropriate correction. (4) The data must be ob- 
tained under uniform conditions, special attention being paid to 
the age of the parents, constancy and suitability of temperature, 
and to freedom from genetic modifiers of crossing over. (5) Any 
experiment involving more than two loci should figure only once 
in the calculation of each particular region of the chromosome. 
(6) Data for each region should be adequate in amount as judged 
by the laws of probability. (7) If slightly different positions are 
indicated by two or more independent experiments, then a mean 
position should be calculated in accordance with the amount and 
value of the different sets of data. (8) The framework of the 
map having been constructed on the basis of the most significant 
loci, each remaining locus is interpolated as accurately as the 
amount and reliability of data permit. 
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Effect of position of body on the length of systole and diastole 
and rate of pulse in man. 


By WARREN P. LOMBARD and OTIs M. COPE. 


[From the Physiological Laboratory of the University of Michigan 
Medical School.| 


There is need of a practical method of determining the con- 
dition of the heart muscle in man. The contraction period of 
other muscles is lengthened if they are fatigued or degenerated, 
and this may be true of heart muscle. An accurate determination 
of the length of systole might be of use, provided its normal rela- 
tionship to the heart rate and the ordinary variations were known. 

At the Minneapolis meeting of the American Physiological 
Society December 28, 1917, the writers reported that they had 
studied the length of systole and diastole in man, by recording 
the carotid pulse and measuring the systole from the beginning of 
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the upstroke to the dicrotic notch. The subjects were 20 normal 
men, and 1,600 cycles were measured. A curve in which the 
average duration of systole and of diastole were plotted in relation 
to pulse gave a striking picture of the shortening of systole and 
diastole by increasing heart rate. 

The great variation in the length ot systole and diastole which 
may occur within a single minute was emphasized. Both are 
affected by respiration, and diastole, at least, by vaso-motor in- 
fluences. 

It can now be definitely stated that the changes in the length 
of the systole and the diastole observed in succeeding cycles have 
no constant relation to each other, and therefore are probably 
brought about in different ways. 

The special object of this communication is to attract attention 
to the great difference in the average length of systoles and dias- 
toles caused by a change in the position of the human body. 
It has been found that, in sitting the systoles average by pulse 
rates from 50-95.9 per cent. longer than in standing, and in lying 
down 17 per cent. longer than in standing. The diastoles are 
also lengthened, but only to about one half as muchas the systoles. 

The change in the length of the systoles caused by change of 
position of body, although of course influenced markedly by the 
pulse rate, i$ not due to the pulse rate alone, for the systole may 
be lengthened when the pulse rate has undergone no change, or 
when it is changed, the percentage change in systole may be much 
greater than that of the pulse rate. 


58 (1433) 
The extraction of ‘‘fat-soluble vitamine’’ from green foods. 
By THOMAS B. OSBORNE and LAFAYETTE B. MENDEL. 


[From the Laboratory of the Connecticut Agricultural Experiment 
Station, and the Sheffield Laboratory of Physiological Chemistry 
in Yale University, New Haven, Conn.] 


We have recently published experimental data to demonstrate 
the occurrence of ‘‘fat-soluble vitamine’’ in certain foods... Mc- 
Collum, Simmonds and Pitz? have stated that ‘‘ether extraction 


1 Osborne and Mendel, J. Biol. Chem., 1919, XXXVII, 187. 
* McCollum, Simmonds and Pitz, Am. J. Physiol., 1916, XLI, 363. 
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of plant tissues does not remove the substances essential for 
growth which is contained in butter fat.” They further say 
“owing to the large content of waxes, etc., extracted from plant 
leaves we have not been very successful in feeding ether extract 
from these sources.’’ We have, however, obtained potent prepar- 
ations as follows: Spinach leaves and young clover respectively, 
dried in a current of air at about 60°, were extracted with U. S. P. 
ether. The resultant green extract, yielding an oily residue equal 
to about 3 per cent. of the dried plant, was evaporated upon 
starch. These preparations, fed in daily quantities equivalent 
to I-2 grams of the dried plant, promoted recovery and renewal 
of growth in rats declining in weight on diets deficient in fat- 
soluble vitamine. Inasmuch as only 30 milligrams per day of the 
ether extract of spinach sufficed for this purpose it appears that this 
product ranks among the most potent of the oils heretofore tested. 


ABSTRACTS OF THE COMMUNICATIONS, Pacific Coast BRANCH. 
Twenty-first meeting. 


San Francisco, California, March 5, 1919. 
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Arsenic penetration of the meninges during the treatment of 
neurosyphilis. 


By H. G. MeuRTENS and C. G. McARTHOR (by invitation). 
[From the Stanford Medical School, San Francisco, California]. 


It is difficult to estimate from clinical results the relative values 
of the different methods of treating neuro-syphilis. The amount 
of arsenic that reaches the cerebrospinal fluid may, however, be 
estimated quantitatively with reasonable accuracy, and the 
effectiveness of the treatment may be assumed to parallel this 
amount of penetration. 

Quantitative estimations of arsenic penetrating the meninges 
was made in about 100 spinal fluids. These were divided into 
the following groups: 

Group A—44 cases in which spinal drainage was performed one 
hour after simple intravenous injection of 0.6 arsphenamine. 
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Of this number 43 per cent. gave positive test for arsenic, averaging 
.036 m.mg. of arsenic per C.c. 

Group B—23 cases in which the intravenous injection of 0.6 
arsphenamine was followed in half an hour by complete drainage 
of spinal fluid. One hour later a second lumbar puncture was 
done to determine if complete drainage tended to increase the 
amount of arsenic penetrating. In 32 per cent. arsenic penetrated 
in half an hour; in 23 per cent. it had penetrated following drainage. 
Quantitatively, the average amount of penetrations in the first 
half hour was .009 and after one hour, .0043 m.mg. per c.c. 

Group C—Of 5 cases in which complete drainage was done one 
hour before the intravenous injection of 0.6 arsphenamine none 
showed arsenic penetration an hour afterwards. 

Group D—In 40 cases the patient’s own serum was injected 
into the subarachnoid space followed in 6 to 8 hours by an intra- 
venous injection of 0.6 arsphenamine. Of the spinal fluid ob- 
tained one hour later 92 per cent. showed positive test for arsenic. 
Quantitatively, these cases averaged .103 m.mg. per c.c. 

From these figures it is apparent that the simple withdrawal of 
spinal fluid either before or after the intravenous administration 
of arsphenamine does not increase the amount of arsenic which 
penetrates into the spinal fluid. 

On the other hand after the patient’s own serum has been 
injected into his subarachnoid space, the injection of arsphenamine 
was followed by the appearance of arsenic in the cerebrospinal 
fluid in the great majority of the cases and the average amount of 
arsenic obtained was far greater than after simple arsphenamine 
injections. That the injection of serum caused meningeal irri- 
tation was showed by the subsequent cell count of 100 to 2,300 
cells per cm. From these observations it may be surmised that 
the therapeutic results obtained in the Swift Ellis reaction depend 
in part, at least, upon a lowering of the barrier between the blood 
and spinal fluid owing to the meningeal irritation. This lowering 
allows arsenic freer access to the spinal fluid—a result which is in 
accord with Flexner’s observations on the penetrations of anti- 
bodies. 

Conclusion.—The intradural injection of serum 8 hours before 
the intravenous injection of arsphenamine definitely increases 
the penetration of arsenic into the cerebrospinal fluid. 
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60 (1435) 
The neuromotor system of Euplotes. 
By C. V. TAYLOR (by invitation).! 


[From the Zoélogical Laboratory, University of California, 
Berkeley, Calif] 


The fibrillar system of ciliate protozoéns was described by 
Sharp for Diplodinium, by Yocom for Euplotes. An integrated 
fibrillar system in the flagellate Giardia was described by Kofoid 
and Christiansen and for Trichonympha and Trichomitus by Ko- 
foid and Swezy. The designation neuromotor apparatus has been 
given to this integrated organ system of the Protozoa, on the basis 
of morphological considerations and anatomical relations. Ex- 
perimental proof of the conductile function of certain elements 
in this system has been accomplished in Euplotes by microdissec- 
tion with the Barber apparatus. With this instrument actuating 
quartz microscalpels it has been possible to cut selected fibrils and 
determine the effects of the cutting and subsequent regeneration 
upon the previously analyzed stereotyped behavior of this organ- 
ism. 

Euplotes patella is a hypotrichous ciliate protozoén about 100- 
150 microns in length. Its neuromotor system consists of a small 
bilobed central mass, the motorium, at the corner of the cyto- 
stome. From this a fiber runs anteriorly and to the left at the 
base of the membranelles the full length of the adoral zone con- 
necting with the bases of these motor organs. An extensive fibrillar 


1 Presented by Professor C. A. Kofoid. 
IOI 
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lattice-work in the anteriorly projecting oral lip appears to be 
connected with this fiber. Running posteriorly from the motor- 
ium five distinct fibers diverge posteriorly, one each to the five 
posteriorly located anal cirri. No such fibers pass to the other 
thirteen cirri, but radiating fibrils from the base of each disappear 
in the adjacent cytoplasm. There is thus an integrated fibrillar 
system connecting the presumably sensory anterior lip, the power- 
ful motor oral membranelles and the five major cirri of the ven- 
tral surface most active in the walking and swimming movements 
of the animal. 

Structural relations do not indicate a supporting or skeletal 
function for these fibers. Observation of the fibers of living animals 
with moving cirri, and of the course and diameter of the fibers 
stained intra vitam and after fixation, showed not the least trace 
of contractility in any of the fibrillar components of the system 
except in cirri and membranelles. 

The movements of Euplotes fall into two main categories, first 
creeping on the cirri, either (1) straight ahead, or (2) a quick 
backward movement, or (3) a turn aborally to the right; and sec- 
ond swimming movements of six types, (1) forward without spiral 
revolutions, (2) forward with spiral revolution, (3) circus move- 
ment to the right, (4) circus movement to the left, (5) sharp turn 
to the right, and (6) rapidly backward without revolutions. 

Cutting experiments in which the anterior fiber or the anal 
fibers were severed were made to test the effect of cutting upon 
codrdination, as revealed in these stereotyped modes of behavior. 
It is evident from transections of the body and excision of parts 
that the frontal cirri or anal cirri are indispensable to normal 
creeping movements, that the adoral membranelles are largely 
responsible for swimming movement (3), that the anal cirri func- 
tion chiefly in the performance of creeping movement (2), and swim- 
ming movement (5), and that the adoral membranelles and anal 
cirri codperate to effect swimming movement (6). 

Cutting the membranelle fiber results in conspicuous differ- 
ences in the behavior of the adoral membranelles on either side 
of the incision and in abnormal spiral revolutions in swimming. 

Severing the fibers to the anal cirri affects both creeping and 
swimming. Creeping movement (2) is infrequent. Swimming 
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movement (5) was seldom observed and (6) was never seen after 
the fibers had been severed. 

Destroying the motorium or cutting its attached fibers inter- 
rupts codrdination in the movements of the adoral membranelles 
and anal cirri. 

Any incision not severing either the membranelle fiber or the 
fibers to the anal cirri does not impair normal creeping or swim- 
ming movements although equal in extent to incisions which 
sever these fibers and result in loss of codrdination. The con- 
clusion is drawn that the fibrils of the neuromotor system are 
conductile. 


61 (1436) 
The mechanism of boric acid hemolysis. 
By M. KosakKat (by invitation). 


[From the Department of Bacteriology, Cornell University Medical 
College, New York City.] 


Red blood corpuscles can be suspended, without direct injury, 
in a medium containing I per cent. of boric acid. 

The corpuscles so treated are completely hemolyzed by sudden 
immersion in a suitable volume of isotonic saline or sugar solution, 
or in serum. 

Sudden immersion of the treated corpuscles in any volume of 
concentrated saline or sugar solutions does not cause hemolysis 
and after such immersion the treated corpuscles are found to have 
lost their sensitiveness to immersion in isotonic saline solutions. 

The gradual addition of a hemolytic volume of isotonic saline 
solution to the treated blood corpuscles causes no hemolysis and 
after such addition the treated corpuscles are found ‘to have lost 
their sensitiveness to sudden immersion in isotonic saline solu- 
tions. 

These observations indicate that the force operative in the 
“boric acid hemolysis” is that of osmotic pressure and this as- 
sumption is confirmed by the demonstration of a diffusion of the 
reagent into the corpuscles and by the fact that, for corpuscles 
that have been treated with a certain concentration of the boric 
acid, the minimal non-hemolytic concentrations of various sub- 
stances are of identical ‘‘osmotic concentration ”’. 
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The disinfection of vitalized tissues and the healing of wounds 
with chinosol and salt.! 


By WIiLu1AM C. Lusk (by invitation). 


[From.the University and Bellevue Hospital Medical College, N. Y. 
City] 


The objective is to bring positive and convincing proofs of the 
healing value of chinosol in combination with salt. 

Chinosol is oxyquinolin sulphate. ‘In vitro, though a powerful 
antiseptic, it is very little germicidal. A 2 per cent. solution did 
not kill staphylococcus aureus in 24 hours. Its disinfectant action 
on vitalized tissues is therefore probably due to the excitement by 
it of physiological stimuli to bring nature’s forces of resistance to 
the fore. 

Salt was combined with chinosol by the writer through the 
influence of the writings of Col. Sir Almroth E. Wright? peleune 
to salt in the treatment of wounds. 

Clinical experience.—Examples of cases treated with chinosol 
and salt are as follows: Primary union in incised wounds, as for 
instance a case of cut tendons of the wrist; cases of acute suppur- 
ation, as one of cellulitis of the leg covering an area about the 
size of one’s hand, due to colon bacillus, with sloughing interior, 
in which, with the use of a solution of 2 per cent. chinosol and 5 
per cent. sodium chloride, the opposing surfaces of the abscess 
cavity were almost completely united on the ninth day; the heal- 
ing of a whitlow with bone involvement without destruction of 
the tendons (function returning) and with union of the soft parts 
to the area of exposed bone, the latter having taken place by the 
tenth day, using a solution of 2 per cent. chinosol and 0.85 per 
cent. sodium chloride; the filling with granulations in about 5 
weeks’ time, of a bone cavity about 7 inches in length in an ex- 
panded lower portion of the shaft of a tibia, resulting from an 
operation for osteomyelitis, the whole medullary portion of the 


1A foreword to an uncompleted paper read before the N. Y. Surgical Society, 
February 12, 1919. 


* Wright, A. E., Lancet, 1915, II, p. 1009; 1916, I, p. 1203; 1918, I, p. 831. 


ADDENDA. 


In dispensing the tincture of chinosol according to the formula 
here given, a heavy precipitate will form when the ingredients 
are first mixed with the alcohol, which on standing for 24 to 36 
hours with occasional shakings of the mixture, will almost entirely 
dissolve. The precipitate consisting mostly of oxyquinolin, 
should be allowed to dissolve and should not be filtered off. 
When, in making up the tincture of chinosol, the chinosol and 
sodium chloride were first dissolved in the requisite amount of 
water needed to dilute the 95 per cent. alcohol down to 80 per 
cent.,and the alcohol then added to this solution, the final residue 
after two or three days, was insignificant, which technic of making 
up this tincture seems to be the best. It requires 9.5 c.c. of 
water to be added to 45.5 c.c. of 95 per cent alcohol to make an 
80 per cent. alcohol (U.S. Pharmacopeia), or 84 minims of water 
to 396 minims of 95 per cent. alcohol. 
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bone having been removed, treatment having been by a daily 
application of gauze wet with a solution of 2 per cent. chinosol 
and 0.6 per cent. sodium chloride for two hours; the healing of a 
pelvic fistula 6 to 8 inches in length, by injections, at first daily 
for one month with a solution of 2 per cent. chinosol and 5 per 
cent. sodium chloride, with which treatment the fistula became re- 
duced to 23¢ inches in length, later having been completely closed 
with the use of the tincture of chinosol; the cicatrization of a deep 
wound entirely encompassing the anus, the result of the separa- 
tion of a slough, with high retraction of the anus above the skin 
surfaces of the buttocks, so that in 314 weeks time the anus was 
pulled down and united even with the surrounding skin, treatment 
having been by the daily application of gauze wet with a solution 
of 2 per cent. chinosol and 2 per cent. sodium chloride for about 
14 hour; the complete removal of a deep slough filling the base of 
a large carbuncle of the neck, which had been incised, with the 
adhesion of the undermined skin edges almost everywhere to the 
surface of the ulcer underlying them, by the fourteenth day, using 
a solution of 2 per cent. chinosol and 0.85 per cent. sodium chloride. 

A chinosol ointment and a tincture of chinosol have important 
uses. The ointment (& chinosol grains vi, sodium chloride grains 
ii, lanolin and vaseline aa 3ss) rubbed in for 4 or 5 minutes once 
in 2 or 3 hours, has proved a pretty reliable agent with which to 
abort beginning hair-follicle infections. The tincture (& chinosol 
2 per cent. and sodium chloride grains i ss to the ounce in 80 per 
cent. alcohol) applied once a day to the skin around a furuncle, 
after having removed the grease with a fat-solvent, will prevent 
infection of neighboring hair follicles. 

The technic is simple, application of the chinosol-salt aqueous 
solution in suppurating and granulating wounds which are ac- 
cessible, being made by means of gauze which, when the wounds are 
discharging, is left in place between daily dressings, but when the 
wounds begin to granulate healthily with little discharge, should 
be removed in two or three hours following the dressing, to permit 
collapse of the wounds. The solutions used in this class of wounds 
contain 2 per cent. of chinosol with either 0.85 per cent. or 5 per 
cent. of sodium chloride. The combination of this strength of 
chinosol with the hypertonic salt probably promotes cicatrization 
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toa greater degree than does that with the isotonic salt, while the 
latter combination probably promotes the growth of granulations 
more than does the former. These solutions on contact with the 
wound cause a burning sensation which quickly passes away. 

The healing of blind tracks of soft parts may be facilitated by 
injecting the tracks once in 6 or 8 hours through tubes having no 
punctures, introduced to their bottoms, for which purpose the 2 
per cent. chinosol solution having the 5 per cent. salt content is 
probably the preferable solution of the two. The tincture of 
chinosol ( chinosol 2 per cent. and sodium chloride grains i ss 
to the ounce in 80 per cent. alcohol) has seemed particularly ad- 
vantageous for the healing of blind fistule in ano, though with a 
different technic, it being injected into the track two or three times 
at 15 to 30 minute intervals each day. 

For the control of sepsisin a draining empyema case, the solu- 
tion of 2 per cent. chinosol with the 5 per cent. sodium chloride 
content is recommended, one ounce of which may be injected into 
the cavity to be retained by posture, following a preliminary 
washing with salt solution. In one case the use of a 5 per cent. 
salt solution for the preliminary washing, seemed to avail more 
toward cicatrization and healing of the wound than had normal 
saline. Wright has shown that a preliminary wash of a pus-se- 
creting surface with physiological salt solution to remove the 
albuminous substances, gives an aftercoming antiseptic an oppor- 
tunity to reach the bacteria. Before dressing a wound, the sur- 
rounding skin is first wiped with McDonald’s solution (Alcohol 
60 parts, acetone 40 parts, to which 2 per cent. of pyxol is added). 

First-atd treatment is effected either by packing the wound with 
gauze saturated with a solution of chinosol iv grains to the ounce 
and 0.85 per cent. sodium chloride, which may be left in place 
for 24 hours before repairing or redressing the wound, when the 
same solution should be used again, or by simply sponging the 
wound freely with the solution during the operation for its imme- 
diate repair. The above gauze pack, after remaining in a fresh 
wound for 24 hours, often adheres to well nourished tissues. 
Hypertonic salt should not be used in a fresh wound which is to be 
sutured. In bothold and fresh wounds which gape, it is advisable 
to interpose a piece of rubber tissue between the gauze which 
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brings the chinosol-salt solution into contact with the wound, and 
the external dressings, in order to prevent abstraction of the solu- 
tion into the latter. 

Animal experimentation was done to prove the value of chino- 
sol as a first-aid disinfectant. In the animal experiments the 
wounds were constructed as pockets between the superficial and 
deep layers of the superficial fascia in a dog’s back. These pock- 
ets, when made blood-free, would absorb the solution very freely 
no matter what was the strength of the salt, but when the tissues 
were infiltrated with blood the absorption of the solution would be 
slower or sometimes there would be none at all. 

The instances in which primary union followed the disinfection 
of a scientifically infected wound, where the infection preceded 
the disinfection, were not frequent. One case which gave en- 
couragement to the work, was that of a dog infected with staphy- 
lococcus aureus, having used as much of a 24-hour culture as could 
be taken up by a piece of gauze about 1 by 114 inches square, 
crumpled up, which was left in the wound for thirty minutes, the 
wound then being disinfected with a solution of chinosol grains vi 
to the ounce and 0.6 per cent sodium chloride, in which primary 
union took place in the disinfected wound, while from the control 
wound on the opposite side an extensive cellulitis developed, which 
resulted in a large area of superficial necrosis with ulceration ex- 
tending from near the back bone forward to the anterior median 
line. 

In a recent series of experiments performed on 12 dogs, in which 
the lymphatics leading from wound pockets between the layers of 
the superficial fascia, uncontaminated with blood, were first infil- 
trated with the disinfectant solution before infecting the wounds 
with as much of a virulent 24-hour culture of Staphylococcus aureus 
as could be absorbed on a piece of gauze about half an inch square, 
crumpled up and deposited in the bottom of the pocket for 30 
minutes, and the disinfectant solution was applied to the wounds 
again following the infection, the wounds having been finally 
sutured primarily, these same wounds in seven of the animals 
united by primary union, while the controls all suppurated. The 
strengths of chinosol used in this series of animals were grains iv 
and vi to the ounce, and 2 per cent., and of sodium chloride, 0.85 
and 0.6 per cent. 
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In two similar experiments with blood-infiltrated wound pockets, 
in which solutions of chinosol grs. vi to the ounce in combina- 
tion with 0.6 per cent. and 0.85 per cent. sodium chloride respect- 
ively, were used, each of the wounds thus treated exhibited an 
area of dark gray staining of its fatty interior, due to a change 
produced in the infiltrated corpuscles in the course of from 15 to 
30 minutes by the action of the chinosol, and both of the wounds 
suppurated, pure staphylococcus aureus having been found in the 
pus from each, while the control wounds also infiltrated with 
blood, both united by primary union. These results led to a 
study of the action in vitro of solutions of chinosol, and of chinosol 
and salt, on washed blood corpuscles. In this connection, it is of 
interest that two sterile blood-infiltrated wound pockets in the sub- 
cutaneous tissue of a dog, treated with 2 per cent. chinosol in — 
combination with salt, with resulting areas of dark gray and gray- 
black staining, following primary suture, united by primary union. 
With the use of the first-aid solution (chinosol grs. iv = 5i and 
0.85 per cent. sodium chloride), in experimental wounds into which 
blood had flowed, a smoky yellow color and occasionally a light 
grayish tinge have been noted, usually affecting the loose con- 
nective tissue joining together the superficial and deep layers of 
the superficial fascia, which at the same time has become the seat 
of an oedema resulting from an infiltration of it by the solution. 
In fresh traumatic wounds, staining of the tissues attendant upon 
the use of the first-aid solution, has, in a limited experience, not 
been a feature. 

These experiments have shown that the production in fresh 
wound pockets uncontaminated with blood, of immunity to scien- 
tific infection with a large number of virulent Staphylococci aurei, 
by the use of chinosol with iso- and slightly hypo-tonic salt and 
once by the use of 2 per cent. chinosol alone, has been accomplished 
in a majority of the twelve instances in which it was attempted, 
which furnishes proof of the disinfectant action of chinosol on 
vitalized tissues. The practical application of this knowledge 
would be to the first-aid treatment of wounds. Thus it would 
seem that, if fresh traumatic wounds could, within the first few 
hours of their receipt, at a time when, as Carrel and Dehelly 
have shown, bacterial growth has hardly begun, have their 
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open lymphatics blocked with a solution of chinosol and iso- 
tonic salt, comparable to the lymphatic block with the disin- 
fectant solution preceding the scientific infection with a large 
number of virulent bacteria in the dog’s wounds, that im- 
munity of these wounds, at least to the ordinary pus germs, in the 
presence of a but comparatively trivial amount of infection at 
this early period, could similarly be expected. The lymphatic 
block of a fresh traumatic wound with chinosol and salt should 
be superficial, since in the animal experiments an extensive infil- 
tration of the solution into the lymphatics opening into a wound, 
following scientific infection of the latter, seemed many times to 
have been the probable cause of extending the infection to a dis- 
tance from the site of its implantation. Although blood infiltra- 
tion associated with the use of the chinosol-salt solution as de- 
scribed, might be incompatible with the production of immunity 
against a severe scientific infection in an experimental wound 
closed by primary suture, yet this same condition would not neces- 
sarily be incompatible with producing a lymphatic block against 
the invasion of the tissues by bacteria or with arresting bacterial 
growth, in a traumatic wound treated open by the introduction into 
it of gauze packing saturated with the disinfectant solution, es- 
pecially when the latter is introduced early before the bacteria 
have begun to multiply greatly. _ 

Twenty-four grains of chinosol in solution have been infiltrated 
into the lymphatics of a sterile, fresh wound in the back of a dog 
weighing 8 kilos, with primary union and without complication. 

Miss W. Carey Noble, of the research laboratory of the New 
York Board of Health, has made very careful bacteriological 
tests in vitro with chinosol, which virtually confirm the tests of the 
Council on Pharmacy and Chemistry! of the American Medical 
Association. 

Dr. Alexander O. Gettler, pathological chemist to Bellevue 
Hospital and to the City of New York, has done important work 
on the chemistry of chinosol to incorporate in this report. 

Mr. Pro. V Prewitt, instructor in physiology at the New York 
University and Bellevue Hospital Medical College, has done a 


1 Report on Chinosol of Council on Pharmacy and Chemistry, American Medi- 
cal Association, Journ. A. M. A., 1910, LIV, p. 1801; editorial p. 1790. 
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valuable piece of work on the action of chinosol alone, and in 
combination with salt, on blood corpuscles. 

The merits of chinosol in combination with salt as a tissue disin- 
fectant can be summarized as follows: Its stability, its ease of 
application, its applicability to first-aid treatment of wounds, its 
tendency to dry up pus, its non-irritability when applied in ac- 
cordance with the technic here advocated, unless possibly after 
prolonged use; also the facts that it appears not to attack tendons 
and that it facilitates the separation of sloughs. 

The full scientific treatise on this subject will be published 
shortly in the Annals of Surgery. 
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The detection of small amounts of chloral in the presence of 
chloroform and formalin embalming fluid. 


By ALEXANDER O. GETTLER. 


[From the Chemical Laboratory of the Pathological Department of 
Bellevue Hospital and that of the Chief Medical 
Examiner of The City of New Vork.] 


During the past five years the organs of many cases in which 
death was due to toxic substances, were submitted to complete 
chemical examination in this laboratory. Practically all of these 
were examples of sudden death occurring in the five boroughs of 
Greater New York for which the chief medical examiner or the 
medical assistant to the district attorney or both could find no 
anatomical cause. There were also a number of cases which were 
brought to my attention from other states. In this number, most 
of the commoner poisons, including chloroform, were represented. 
I have yet to encounter a case of straightforward chloral poison- 
ing. Nevertheless, I became greatly interested in the question 
as to whether some of the so-called chloroform poisonings might 
not have actually been examples of chloral poisoning, and there- 
fore, I made a study of various reactions to determine this point. 

The several tests, namely, the isonitrile, the resorcin, the orcin 
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the alpha and beta naphthol, the Ragsky, the cyanide, the formic 
acid and the Vitalli Tornani, were studied, first, with relation to 
sensitiveness, second, as to the possibility of differentiating chloral 
from chloroform and, third, as to the interference of formalin with 
these reactions. The isonitrile and resorcin tests were found to 
be the most sensitive. By the former, chloral can be detected 
down to a dilution of .o5 mgs. to the c.c. The resorcin test indi- 
cates chloral only to .25 mg. in one c.c., if the test is judged by the 
color alone; at this point the test is discarded if no red color 
appears. Chloral in amounts under .25 mg. per c.c. may still be 
present and detected by the appearance of a slight greenish 
fluorescence on diluting the reaction product with 10 c.c. of water. 
This fluorescence-giving property is sensitive to .05 mg. to the c.c. 
Both substances, namely, chloral and chloroform, respond equally 
well to the isonitrile test, the alpha and Beta naphthol, the Ragsky, 
the cyanide, the formic acid, the resorcin and the orcin tests. The 
reactions which are used for differentiating are as follows: 

(a) The Vitalli Tornani test.1. Its limitations are that it is 
sensitive only to the extent of 2 mg. in 100 c.c., that too much 
material must be used, and that it requires the use of a fairly 
large quantity of apparatus and, moreover, that all volatile halide 
compounds respond in a similar fashion. 

(b) The Nessler test. This is given by chloral but not by 
chloroform and it is sensitive only to the extent of .25 mg. to the 
c.c. Furthermore, formalin gives a similar reaction and hence 
the test is useless when applied to embalmed material. 

(c) The odor of chloroform in the distillate is possible, of course, 
only with large quantities of chloroform. 

Formalin, which very often is present in the embalming fluid, 
interferes with the color reactions in that it likewise gives the same 
color, namely, a red or brownish-red. 

The lethal dose of chloral islarge, namely, 20 grams, but when 
one considers the instability of chloral, the rapidity with which 
the body detoxicates and excretes it, the time interval between the 
taking and the death of the individual (which is usually over 24 
hours), the distribution in the various tissues and, finally, that 


1 Vitali Tornani, Chim. Tossic., 1893, p. 179. Vitali e Tornani, L’Ovosi, 1885, 
7, 377- 
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steam distillation as ordinarily conducted in a general analysis 
recovers but a small fraction of the total amount present, it is 
obvidus that only a few milligrams are to be expected. In several 
experiments I was able to recover, by steam distillation for a period 
of two hours, only 6 to 8 mg. from 100 mg. actually added. 

In view of these facts, it is evident that the Vitalli Torani 
test is to be used only when one is in a position to sacrifice prac- 
tically all the material for this test alone. In a general unknown, 
however, this cannot, of course, be done, as a large part of the dis- 
tillate is needed for testing the presence of various other volatile 
poisons. 

The problem, then, resolves in finding a reagent which, first, 
is extremely sensitive to chloral, second, one for which only a small 
fraction of the suspected material need be used and, third, one 
which will react with chloral in a manner different from the re- 
action with chloroform and, fourth, if possible, one in which for- 
malin will not interfere with the result. 

A study of the following substances was made under different 
conditions of alkalinity (sodium hydroxide, sodium carbonate, 
calcium hydroxide). 

Resorcin 
Alpha naphthol 
Beta napthhol 
Orcin 
Phloroglucin 
Hydrochinon 
Pyrocatechin 
Phenol 
Cresols 
Thymol 
Pyridine 
Picric acid 
Amino acids and boiling 
Fatty oils and dehydrating agents 
Yellow ammonium sulphide 
Calcium sulph-hydrate 
Sodium thiosulphate 
The result reveals only two reactions which would serve the pur- 
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pose of differentiating chloral from chloroform and only one reac- 
tion in which formalin will not interfere. 

The first reaction: phloroglucin and sodium carbonate with 
chloral, standing at room temperature for about one half hour grad- 
ually develops lilac to orange, to blood orange, to deep red. If 
extremely small quantities of chloral are present, the color de- 
velops to orange only, and if as low as .o1 mg. in one c.c. is present, 
the color is a cross between orange and the light violet of the re- 
agents themselves. Even in this extremely dilute solution a posi- 
tive reaction may easily be recognized if compared with the con- 
trol. Chloroform does not give this reaction. The color obtained 
with chloroform on the other hand is the slight violet of the re- 
agents themselves. Formaldehyde and acetaldehyde interfere in 
that they give a reddish color. If the absence of aldehyde is 
shown by the reduced fuchsin test (which is not given by chloral), 
then the phloroglucin test may be looked upon as a sensitive 
method for purposes of differentiation. The technique is as fol- 
lows: 

To one c.c. of distillate add four drops of saturated phloro- 
glucin and one c.c. of 20 per cent. sodium carbonate and allow to 
stand. Gradually the color develops, lilac to orange, to blood- 
orange, to deep red (sensitiveness, 0.01 mg. in one c.c.). 

The reagents for the second method of differentiation are re- 
sorcin and sodium carbonate. Resorcin with sodium hydroxide 
and boiling have been used for a long time. Some workers, not- 
ably Schwartz,! the originator of the test, claim that besides the 
red color there is a green fluorescence given by both; others, 
notably Witthaus,? claim that only chloral gives the fluorescence. 
With the use of resorcin and sodium carbonate and at room tem- 
perature for one half hour I find, first, that with chloroform a green 
fluorescence never appears and that with chloral, even in minute 
amounts, fluorescence always occurs; second, that although the red 
color does not appear in very dilute solutions of chloral, the green 
fluorescence, especially if the reaction product is diluted with 10 
c.c. of water, is always present; third, its sensitiveness is .o1 mg. 
in one c.c.; fourth, formadehyde, acetaldehyde, formic acid, ben- 


1 Zischr. f. Anal. Chem., 1888, 27, 668. 
2“ Text-book of Medical Jurisprudence and Toxicology,” Vol. 4, p. 1171. 
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zaldehyde, that is substances of an aldehyde character, do not 
give the reaction; fifth, if formadehyde is present together with the 
chloral, the reaction is not interfered with provided the test is 
done at room temperature. The technique follows: 

To one c.c. of distillate are added 6 drops of saturated resorcin 
and one c.c. of saturated sodium carbonate solution or less if 
only traces of chloral are present. Let stand for one half hour, 
then dilute by adding 10 c.c. of water. A beautiful green fluor- 
escence results. In cases of extremely small quantities of chloral, 
viewing by direct sunlight against a black, glossy background is 
of great advantage. Any development of color or fluorescence 
after many hours is of no consequence. 

A series of 66 distillates from cases of suspected poisoning were 
examined by the above two described methods, with the following 
result: 


No. of Case and Modified Resorcin Phloroglucin 
Organ Used. Test. Test. 
TO—LUN Gia. aise SRE Negatives... os. ens Negative 
20——Braits, seeks el oes CSS Saha ae S 
21 -Braine ae eaee SSG eae = 
23——LAVEl ts A Seen ete aCe = 
23=—Stomachi sess eet eee SS Saree Be 
2A—-Wiver-pess sate oe ee COREE G ss 
25—— Bloods =r eres ar eae ie 
26=—Uterts. =< ee See eee = 
27 -— Brain neers ee SS eee oe 
28 = Livelieeaeaciee wet oO Se ES “ 
28=——Stomacue scans SS Sie se 
20—Brain:.ssaa eee pia See ee St eS = 
30—Livetins aves seas SORE Crete eves Se ae SS 
SI=—Brain= sess oee pomsee tore ase x 
SI=Stomach== =. eee Se te oe BY 
32 Bal (areas esenieees eae ete eto ~ 
32=—Eiveniae. oe na AOS ee Se sf 
RR Sethe Sa tors ee Sora u os Seg SRE ras make G sad 
34——BIain sane ae SOEs Sees és 
35 = Bralite mie eS Aas ee os 
BO=— LIVED conte wrest eee Se ann up ESA s 
3 OLOMaChiese eee ata Ke tae Oe nn ne 
Sia Didi aes Sera ree eee Ad NN a 
38——Stomach==,.-- =. ene Sgn SA Hee ere & as 
40—Braince. ic as ae er aati ee eae Ne 
42—Brains... ces ee a ee ey ss 
42—-Stomachasmt. eee A agaehtont ha BS 
44—-Stomachienwus sane pba ese a Spek echas es 
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45—Stomach............ Negatives ina .ssec'e.as Negative 
7 Wyomanl 8271) eS ae cr SRR A ee eee a 
AV NAVEIN ccciste-see eee ee 8 Coe eR s 
SSG Ses ems earns ee at es Ree re 
5O—-stomachan. . cake kies Sats Seater dinl oe 5 2 
O3——Braitine oc, osicslettne shes Se RR Ce ee 
Of = Brain Faens sacs sities cc SOUT peers. erecy ct 
G5 Brain es oe cose sine ne a ia ars Ss 
65——sStomach «22 '\:t2s5 ser Pe GATES ene eee a 
or OE OMAC Ite ee ee Set SE crt met Ie ee 
WA —— LAN CY stake oon, ape aki cinassecis sions = 
75 —— SLOMACH sarees cimniereier eS enh oe < 
SO—Lungs.. sen os wees LEN Sa ee Se i 
O4——Stomach nc. Wut « or LOR acide MISE Cee Se 
O8——stomach'..s o. sistance ED Ie yey ee 
98—Intestines........... Pt 8 tieto Attend Gone is 
LOO—— Brain ayers: sseneiaecee- ss a ae art ae ~ 
TOT =—VAIN SS, okelel'cis ce eae ere « Stee SAS ne ere ets iad 
102-——Brain® na saree cues oe Rae eC RTS Te oe 
TOO SCOMACH so) ctiaiiou mits SF par citer h ene ae % 
TLO——LIVER ocoyo sees -e.s.s)Sioutaon ERs OR On Ea 2) 
TIS —- Brains aia sees eS ates Pe ss 
TIA —Liversc soci cusite > wares Slight red brown Red brown* 
PER ——LAVE! os teehee a slstoh Nesativesctics sc s00s Negative 
TT O—— TAVIS ction ie seine obese Rc ttrereraC sa 
ERB TOM este eerie arses ots pee rer ie Sorte Ge 
TI O—— Brain epee ercioiss iets ave Sede ent ntra Laeolet seare, i 
D2 S— AV CT rere cre se ise s a Nip eOR TARR BHI = 
F28=— TAIN ele oe bee sik BES Eh eR me ai 
E27 STAM ss oa ol erauel s isseiaien 5 ol Leo os Rita CAEL 4 
T30—SAVEL Zs wigiers 3.3 Fae nee Bed cers CP ER ‘ 
T3T—VAVeh eae fr bocce aes ea ie ec aT oe ie 
$52 Brain ae sme cha ee oe Peer mt es oe 
ER A———PA VEL cc snenotareitsuers iets sone Se ae OTE = 
Sirt——Liver ite ctelesiistaierei oasis BE SRR OE OLE ‘2 
SS) 2—— Brain oo ecscersccinereseus vini= atin eh AO OR 
S/13—Stomach............ Be Lee ee a 2 


Among the above collection most of the more common vola- 
tile poisons were represented. No. 80 and No. S/14 contained 
chloroform, Nos. 38, 40, 44, 114, S/11 and S/12 contained formal- 
dehyde. None of them contained chloral. 

The phloroglucin test is applied only if the reduced fuchsin 
test is negative. Six of the above set gave a reduced fuchsin test, 
due to the formalin of the embalming fluid. The remaining 60 
distillates gave a negative phloroglucin test. All the 66 distil- 


* Distillates from embalmed material. 
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lates gave negative resorcin tests. This shows that chloroform 
and volatile substances of the various organs will not respond to 
the tests. 

Portions of brain, liver, kidney, lungs, stomach and intestine 
to which small amounts of chloral had been added (100 to 200 
mg.) were distilled with steam. In each case both the modified 
resorcin test and the phloroglucin test responded strongly positive. 


64 (1439). 
Immunity results from toxin-antitoxin injections. 
By WILLIAM H. Park. 
[From the Department of Health of the City of New York.] 


It has already been reported that three injections of toxin- 
antitoxin given to children susceptible to diphtheria produced in 
about 90 per cent. sufficient antitoxin to give a negative Schick 
test and that the remaining Io per cent. could be immunized by 
a second series of injections. Also that this immunity had lasted 
for 214 years. 

It still remained to be determined whether this immunity would 
continue unabated, and also whether it is possible to immunize 
infants while immune from the antitoxin transmitted to them 
through their mothers. Tests have just been completed on sev- 
eral institutions in which 314 years have elapsed since the toxin- 
antitoxin injections. The immunity continues as well developed 
asin 214 years. It is hoped therefore, that the acquired immunity 
may persist possibly for life as in the case of natural immunity. 
Our ability to immunrtize the infants with passive immunity is 
being tested on a large scale, some 1800 infants having been in- 
jected. Only fifty of these have reached a period for testing. 
These show an immunity of 70 per cent. against an average im- 
munity of those at the same age (8 months) not treated of 30 per 
cent. Itseems therefore, that a very fair success can be achieved 
in young infants and that with greater knowledge it is possible to 
hope for a complete success. Small children and infants in con- 
tradistinction to adults show almost no local or general reaction to 
the injections. 
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Gastric response to extragastric irritation. 
By W. HowARD BARBER. 


[From the Department of Surgery, University and Bellevue Hospital 
Medical College.] 


Occasional experience with the contracting stomach in the 
open surgical abdomen has been confirmed and enlarged by sim- 
ilar experimental studies on the mammalian stomach. For this 
purpose, a dog is narcotized with morphia and ether, and opened, 
under surgical conditions, in the upper abdomen with the least 
possible mechanical trauma. The stomach is exposed and watched 
for contractions. If a typical animal, after the lapse of three 
minutes, two waves of peristaltic contractions occur on the exposed 
part of the stomach and follow each other at intervals of twenty 
seconds. With the stomach contracting in this manner, the 
gallbladder is seized in a crushing clamp for a few moments and 
released; similarly, the appendix or the duodenum may be clamped 
and released. In the great proportion of instances, there is a 
cessation of the stomach’s motility for three minutes, more or 
less, followed by hypermotility after clamping in this manner the 
gallbladder, appendix, or duodenum. The experimental series is 
as follows: 


TABLE SHOWING RELATION OF GASTRIC MOTILITY TO EXTRAGASTRIC IRRITATION. 


Exp. No. Organ Irritated. Change in Gastric Motility. 
Io. Durederitt yrs creer sess cre (0) 
ib hn Parietal Periton: ........ Inhibition 
Caecum (Appen)....... Pylorospasm 
Galibladderiic cuss scsteen Pylorospasm 
IV lORUISaherevetan erent etetipes Retrostal.—Hypermotil.—Gastrospasm 
18. Galibladderioe sticcss5 Hypermotil. 
PUOdenUM Ge pases sos s to) 
20. Gecuni (Appen) Pons... Gastrospasm—Pylorospasm 
Gallbladder cc cs. 0s on Retrostal. 
22, Gallbladderaiers sir. -.2201 Retrostal. 
ID yivoyetseh heal aleyens orator Hypermotil. 
Beh POHOGSH UM state eters sces Pylorospasm 
Gallbladder tres. os to) 
Bie PD UOCENUAT cere eters ceanaiele Retrostal.—Pylorospasm 
Gallbladder aascccis ses Retrostal.—Hypermotil. 


Parietal Periton........ Inhibition 
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Be Gallbladder............ Hypermotil.—Pylorospasm 
Duodenumc. sa eis Hypermotil.—Pylorospasm—Incisura 

40. Parietal Periton........ Inhibition 
Galibladder............ to) 
Cecum (Appen) ....... Hypermotil. 

4I. Gallbladder. ...........% Hypermotil. 
Parietal Periton........ Inhibition 

OT. Gallblad ders cso. .s0.6 6 a0 Hypermotil. 

68. Cecum (Appen) ....... Hypermotil. 
Gall bladdersaenine cto Hypermotil. 
Dwodenutitieicer crew neterere Hypermotil. 

69. Cecum (Appen) ....... Hypermotil. 
Gallbladder nas mres= iets Hypermotil. 
Ducdentimivisrmit-crccee Hypermotil. 


In these thirteen experiments, there are eleven irritated gall. 
bladders, eight traumatized duodeni, and five crushed appendices, 
The respective gastric motor responses may be expressed in per- 
centages as follows: 


2. GASTRIC MOTOR RESPONSES IN PERCENTAGES. 


Organ Traumatized. Hypermotil. Hypomotil. Retrostal. Normal. 
Gallbla ddetce cre ranctteieroras 61.5 (0) PES 15.4 
ED ode mts ssrascesecone cea 66.7 (0) Trt 222 
Appendix seman eters « 100 Co) fo) fo) 


After completing these experiments, the clinical records at 
Bellevue Hospital, Third Division, were reviewed from I9I1 to 
the present time with the following result: 


3. Gastric Motor RESPONSES IN PERCENTAGES (HUMAN). 


Organ Diseased. Hypermotil. Hypomotil. Normal. 
Gallbladder (19 cases)........-0.se0020. 68.4 Co) 31.6 
Duodenum:(8:cases) sx accents Vist 12.5 I2.5 
ASD DEN dIx: (2O1CAgeS) ta ae ee eee 55- fo) 45. 
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The nature of osmotic pressure. 
By M. Kosaka! (by invitation). 


[From the Department of Bacteriology Cornell University Medical 
College, New York City.] 


The hemolytic effect of formaldehyde and that of urea, which 
were first observed by Eisenberg, are found to be, like that of 
boric acid, the result of osmotic pressure. 
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A comparative, quantitative study of the hemolytic action of 
these three substances shows that 

(1) The same degree of osmotic hemolysis is not produced by 
identical ‘‘osmotic concentrations” of boric acid, formaldehyde 
and urea nor by a corresponding lowering in the concentration of 
the substances in the medium of suspension of the treated cor- 
puscles. 

(2) As the treating concentration of the three hemolytic sub- 
stances is correspondingly diminished, the ratio between that con- 
centration and the final concentration, in the hemolytic experi- 
ment, increases disproportionately with the different substances. 

(3) The osmotic hemolysis of corpuscles which have been 
treated with the three hemolytic substances in the same ‘‘osmotic 
concentrations” is not inhibited by identical concentrations of 
sodium chloride nor of the hemolytic substances themselves. 

All of these facts contradict the usual assumption that os- 
motic pressure is exerted directly by the solute. 

These facts are easily compatible with the alternative view 
that osmotic pressure is merely the pressure of the water which 
diffuses through a semipermeable membrane to the side of 
higher ‘‘osmotic concentration,” if, as is necessary, the factor of 
time is taken into consideration. 

Under this conception, the degree of osmotic pressure devel- 
oped depends not alone upon the original concentration of the 
solute but upon the length of time during which an effective differ- 
ence in concentration is maintained on the two sides of the mem- 
brane. If the solutes are diffusible, as are all three of the hemo- 
lytic agents under study, the degree of osmotic pressure developed 
by them, under the conditions of the experiment, must depend, in 
part, on the rate of diffusion of the respective substance. 

It is found that the diffusion rates of boric acid, formaldehyde 
and urea are respectively 90 seconds, 30 seconds and less than 5 
seconds. These differences correspond with the differences in 
the hemolytic action of the three reagents mentioned above and 
they confirm the view that osmotic pressure is not a direct prop- 
erty of a solute but merely water pressure developed by the process 
of diffusion. 
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The results of the use of absorption of agglutinin on the identi- 
fication of strains of influenza bacilli. 


By WituiaM H. Park, ANNA W. WILLIAMS, and 
GEORGIA COOPER. 


[From the Department of Health of the City of New York.] 


The fact that Dr. Williams obtained abundant influenza 
bacilli in the pharynx of nearly all cases of influenza and that in 
the lungs of fatal cases she found them in pure cultures in about 
20 per cent. of those taken, together with the similar results ob- 
tained in Boston and in some of the camps, strongly suggested 
the possibility that the influenza bacillus might be the causative 
agent in the epidemic. It seemed to us apparent that the differ- 
ent influenza bacilli from the different cases should necessarily be- 
long to the same type if the influenza bacillus were the cause of 
the epidemic. We obtained, therefore, in pure culture strains 
from over 100 cases, and of these injected 20 individually into dif- 
ferent rabbits. All of these strains produced a good quantity of 
agglutinin. In testing the strains with these twenty individual 
sera, we found the surprising fact that only four of the serums 
agglutinated any other strains beyond the ones used to immunize 
the rabbits. The technic of those doing this work was tested 
in every conceivable way without changing the results. Cultures 
were also passed through animals and grown on different media 
without altering these strains from the agglutination standpoint. 

One of the investigators by accident received some of a fresh 
influenza culture into her throat. In forty-eight hours she de- 
veloped anattack of bronchitis. The influenza bacilli found were 
identical in strain with those which were received from the cul- 
ture. This holding of the strain characteristics in the secondary 
case is evidence that the strain does not quickly change. This 
evidence of multiple strains seems to us to be absolutely against 
the influenza bacilli isolated being the cause of the pandemic. It 
appears to us impossible that we should miss the epidemic strain 
in so many cases, while obtaining some other strain so abundantly. 
The influenza bacilli, like the streptococci and pneumococci, are 
in all probability merely very important secondary invaders. 
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A preliminary note on the experimental production of edema as 
related to “‘war dropsy”’. 


By Emma A. KoHMAN (by invitation). 
[From the Hull Physiological Laboratory, The University of Chicago.] 


Denton and Kohman! report the occurrence of dropsy in a 
large per cent. of rats fed on a carrot diet with a low percentage 
of nitrogen. This dropsy is produced by a diet very similar to 
that of man in certain war zones where “war dropsy”’ has been 
reported. 

It was of interest to determine whether the case of the edema 
was a lack of protein, rather than a deficiency of either of the vita- 
mines, fat-soluble A, or water-soluble B, or a deficiency of salts in 
the diet. 

The diets with which dropsy was produced in rats were made 
up of carrots, corn starch, fat (butter or lard), salts and an alco- 
holic extract of wheat germ. The percentage of all the ingredi- 
ents, except carrots (the only source of protein) was varied, but in 
every case some of the rats developed marked edema, which 
manifested itself in various ways, sometimes with fluid in the 
pleural and peritoneal cavities, and sometimes with fluid collected 
subcutaneously, especially on the chest and about the fore legs. 
Weakness always occurred and usually loss of weight, except for 
a final gain due to the accumulation of fluid in the tissues. 

In one experiment two out of three rats developed edema on a 
diet adequate in every way except for its protein content. In 
both cases the edema was subcutaneous about the neck and 
chest. One of the animals died. The other was fed a diet the 
same as the above described diet in every way, except that 18 
per cent. of pure casein was added in place of 18 per cent. of corn 
starch. Marked improvement occurred in twenty-four hours and 
complete recovery in two days. After eating this diet for two 
weeks the animal was again given the original low protein diet 
but with double portions of salts. In two months the animal had 
again developed edema which was cured in the same way as above 


1 J, of Biol. Chem., Vol. XXXVI, p. 249. 
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by substituting casein for corn starch, and in ten days had gained 
ten grams. 

Another animal which had developed edema on the original 
low protein diet with the double salt mixture was cured with a 
diet the same in every respect except for the increased protein 
content. 

That the low protein diet is adequate except for its protein 
content is shown by the fact that rats kept on this diet with 18 
per cent. casein substituted for 18 per cent. corn starch grow 
normally, are active and in general good condition. 

From the above observations and other experiments that are 
being conducted at the present time, it appears that ‘‘war dropsy”’ 
is not due to a vitamine deficiency as has been suggested by some, 
but is due to insufficient protein. 
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The results of selection with a Cladocera pure line (clone). 
By ARTHUR M. Banta. 


[From the Station for Experimental Evolution, 
Cold Spring Harbor, N. Y.] 


The writer has studied the effects of long-continued selection 
upon several parthenogenetic pure lines (clones) of three species 
of Cladocera, using their reactiveness to light as a basis for selec- 
tion. In most of the lines the results, though suggestive, are 
inconclusive; or there is clearly no effect of selection; or (in two 
lines) the results even suggest slight differences in the reverse of 
an effect of selection. But with one line of Simocephalus vetulus, 
line 757, the result of selection is pronounced and convincing. 
This line was subjected to selection for a period of 54 months 
covering I81 generations of descent. In the final ten generations 
the strain selected for greater reactiveness to light had a reaction 
time less than one third as large as that for the strain of the same 
line selected for reduced reactiveness to light. 

For the sake of obtaining averages showing less fluctuation 
than the average reaction times by single broods the data for 
each strain was averaged by two-month periods of the experi- 
ment (each period including the data for all the individuals tested 
in making the selections for six to eight generations). 

123 
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For the first two-month period of the experiment the averages 
for the two strains coincide. But in the next period there is a 
divergence, the plus showing a greater reactiveness by a small 
margin. In successive two-month periods this divergence is in 
general increased. There are considerable fluctuations in the 
curves as are indicated by the facts,—that for two two-month 
periods, nineteen months after the experiment was begun, the 
minus strain was actually the more reactive of the two; and that 
during three other later two-month periods the mean for the 
minus strain approached that for the plus strain. But in general 
the means indicate increasing divergence in mean reaction time 
throughout the main portion of the experiment until for the last 
nine months the mean for the plus strain was just half that for 
the minus strain and during the last three months it was less than 
one third that for the minus strain. 

It can be stated with assurance that with this material there 
is little, 4f any, relation between vigor and reactiveness to light 
and that in line 757 the effect of selection was not due to changes 
in the relative vigor of the two strains. 


70 (1445) 
Exhibit showing the results of selection for a new Buff Race. 
By C. B. DAVENPORT. 


[From the Laboratory for Experimental Evolution, 
Cold Spring Harbor, N. Y.} 


A self-colored race of poultry was first produced in China 
about 1,500 years ago. All buff races of poultry have been 
derived from this Chinese race, the Buff Cochin. An attempt 
has been made to create a uniform buff race out of the Jungle 
Fowl. In 1907 a Jungle Fowl was crossed with a White Leghorn. 
This gave offspring in which the red of the Jungle Fowl appeared 
on a white ground, the black of the Jungle Fowl being hypostatic 
to the white. The birds showing largest amount of red were 
selected for breeding. During the first two years no progress 
was made but after that more highly colored red males and more 
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uniformly colored red females were produced. From 1909 to 1918 
no evident improvement in the uniformity of the red coloring 
has appeared. The reason for the marked improvement in 1909 
was due to the fact that, unintentionally, blood from the Dark 
' Brahma (also an Asiatic breed) was introduced. This race has 
no Buff Cochin blood but a type of pattern which is more diffuse 
than that of the Jungle Fowl and hence permitted the buff pattern 
to break the limited bounds proscribed by its position on the 
Jungle Fowl. 

Owing to the great amount of inbreeding which the experi- 
ment has necessitated and the increasing sterility and weakness 
of the offspring it will be necessary soon to bring the experiment 
to aclose. The results obtained, however, speak strongly for the 
impotence of selection in an inbred line, with few genetical factors, 
unless new mutations afford new foundations upon which to 
advance. It is quite clear that the original Buff Cochin was 
not made by slow selection from a bird with the Jungle-fowl type 
of coloration. The Buff Cochin probably originated as a xanthic 
sport. 
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The influence of parental alcoholism upon habit formation in 
albino rats. 


By E. C. MAcDowWELL (by invitation). 


[From the Station for Experimental Evolution, 
Cold Spring Harbor, N. Y.] 


This report presents the training records of the children and 
grandchildren of a pair of rats heavily alcoholized daily for more 
than two months before the birth of the young. These alco- 
holized rats came from the same litter; another pair from this 
same litter was chosen on the basis of equal weight as the parents 
of the normal controls. All matings were between sibs in the 
same litter. Habit formation was tested by training on a Watson 
maze and the Yerkes multiple choice apparatus. The results of 
the maze training have been calculated on the basis of the last 
twelve trials of the training proper as well as twelve memory 
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trials given a month later. The criteria used are: average time 
per trial, number of ‘‘perfect’’ trials, number of wrong turns, or 
errors. Problems known as ‘‘first door to the left” and “first 
door to the right,’’ with tests, were used on the multiple choice 
apparatus; the results are based upon the number of correct 
first choices, and the number of wrong choices. 

It is obvious from the figures in the following tables that the 
rats that received alcohol and their unalcoholized descendants 
were less successful than the controls in meeting the situations 
presented. 

TABLE I. 
MAZE PROBLEM. 


Parents. Grandparents. 
‘Aicoholized.ji. Normal; |"s<= > - -q.2 0) Sens DS 
Alcoholized.| Normal. | Alcoholized.| Normal. 
Training. 
Av. time per trial] 29.00 18.05 16.80 II.61 19.05 9.64 
Av. no. ‘‘perfect”’ 
trials cance Te 4. 1.25 4.33 -41 5.50 
Av. no. errors... 2.56 1.44 2.47 I.0O1 2.84 62 
Memory. 
Avetimetper trial eecccnssns |e ne ea eles I5.24 LY.52 14.55 24.00* 
Av. no. “‘perfect”’ 
tiials eicecies tec oreeiersiowess|| oacamerelereters 2.75 5.66 2.16 5.41 
AV “TOS ELLOLS vs rel Chane ierotiaceoerel | Seve ieee reteer 1.78 -OI Dayl I.19 
Number of rats.. 3 3 6 6 5 5 


* Due to one trial when one rat seemed sickly. 


TABLE II. 


MULTIPLE CHOICE APPARATUS. 


Correct First Choices. 
Problem, 
Parents Alcoholized. Normal. pica Alco: Normal. 
NCEE PoE manasa 4.21 4.91 3.88 6.12 
Ten (teSt) iecchesaretone tans 5-75 6.05 5.58 6.70 
Lf ae are eae ees eo 3.35 3-43 4.03 eur fe 
TR R(CeSt) nares tacuene: 3.67 4.30 3.33 3.75 
Wrong Choices. 
DD ewiate aie Shan eens rata} 9.87 I2.45 7.65 
TS(test)/sscccanensis 7.98 6.65 7.25 5-95 
ji Drei tere pe araand 17.32 15.53 14.47 13.05 


ERA (test) preeesescezos 13.97 10.67 13.83 13.00 
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Some factors influencing the human sex-ratio. 
By C. C. LITTLE (by invitation). 


[From the Carnegie Institution of Washington, 
Cold Spring Harbor, N. Y.] 


In 1908 R. and M. De W. Pearl! published data derived from 
the vital statistics of the city of Buenos Ayres, concerning the 
sex ratio in the following types of matings: (1) Italian x Italian, 
(2) Spanish X Spanish, (3) Argentine X Argentine, (4) Italian #7 
x Argentine 9, (5) Spanish #@ X Argentine 9. 

Of these crosses it will be noted that three are not racial crosses 
and two are. The data obtained by the Pearls stretched over a 
period of ten years. Although including very large numbers 
their data has certain minor disadvantages, for the most part 
frankly recognized by the authors themselves. First in im- 
portance is the fact that their data do not take still births into 
consideration, and second, the Argentine race may properly be 
considered as itself somewhat of a mixture and therefore less 
likely to breed as a pure race. If however the first three crosses 
be recorded as pure racial matings and the last two as racial 
hybrids, the ratio of males to 100 females in the two types may be 
compared as follows: 


TABLE I. 
iff. 
Total Cases. Jd | 9 9. Ratio Difference. PE. 
Pure matings ...... 187,925 | 94,993 | 92,932 |102.21 ee rere 
Hybrid matings ....} 31,591 | 16,255 | 15,336 |105.99+.39 9.0 


It will be noted that there is a significant excess of males in 
the hybrids. The Pearls note this fact and state in addition that 
environmental differences also fail to account for the results. 
They further agree that experimental investigations are neces- 
sary in order to reach adequate explanations for the observed 
facts. 


1 Biol. Bull., 15,-194-205. 
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It is believed that a close approximation to experimental con- 
ditions exists at the large lying-in hospitals. Here the patients 
are observed carefully, the sex of every offspring, including still 
births recorded, and the environmental conditions are for at least 
the period of confinement, as nearly equal as possible. The 
nationality of the parents of every child is recorded and the data 
thus obtained although not including nearly as large a number of 
cases as that of the Pearls, may, I believe, properly be considered 
accurate. During the past few months therefore, a study has 
been made of the records at the Sloane Lying-In Hospital, New 
York City. For this opportunity thanks are due to the staff 
and trustees of the hospital. The types of matings studied are 
those within each of the following races: English, Irish, Scotch, 
Italian, Russian, Greek, Austrian and German, and matings of 
all possible first generation types between these races. Matings 
of this latter category which produce racial hybrids are con- 
trasted with matings within the pure races in the following table: 


TABLE II. 
| Earl Males. = Ratio. Difference. a 
Pure stocks...... 5,753 | 2,964 | 2,789 |106.27+ .o1| 15.29+42.26 6.76 
tT Y DridS irs sa I,305 716 589 | 121.56+2.06 


It will be observed that although the numbers are smaller, 
the significance of the difference between the pure and hybrid 
stock is distinct. It will further be noted that both ratios are 
considerably higher than either of the Pearls. 

In considering the probable effects upon their data of the 
missing still births the Pearls recognize the following three possi- 
bilities. 

(2) That still births are distributed pro rata in pure and 
hybrid matings. 

(0) That still births are more frequent in pure matings than 
in hybrid. 

(c) That still births are more frequent in cross matings than 
in pure matings. 

They recognize the fact that if either condition (a) or (c) 
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existed, their conclusions, based as they are on statistics leaving 
these births out of consideration, would be unaltered. 

A tabulation of the percentage of still births occurring among 
the cases studied at the Sloane hospital gives the following result: 


No. of Still | Per Cent. of : 
Total Cases.| Births or | Stiil Births or Difference. Difference 
Abortions. Abortions. P.E, 
Pure matings..... 5,753 355 Gel justo © 
Hybrid matings...| 1,305 52 3.98 +.36 2.19 +.41 } 5-34 


In the material studied, therefore, there appears to be a sig- 
nificant excess of still births in the pure matings as compared 
with the hybrid matings. Although the Pearls appear to con- 
sider this as a result unlikely to be obtained, it would seem that 
did still births depend upon a recessive factor or factors peculiar 
to certain races, there would be less chance for two gametes 
containing such factors to meet in a hybrid mating than in a 
mating within the race possessing the factor or factors in question. 

Inasmuch as many embryos may reach birth although infected 
with syphilis it is likely that biological factors are involved in most 
if not all cases of still births resulting from syphilis. Such factors 
would determine susceptibility of the embryo in much the same 
manner as other biological factors produce strains or families with 
susceptibility to lung infections or some other weakness. It 
should be noted further that the results have proved significant 
in spite of certain rare unavoidable errors of classification, by 
which ‘‘ hybrid ’’ matings may be classed as “‘ pure” and vice versa. 
Errors of this sort would tend to mask and not aid the results 
obtained. 

The better record as regards still births is merely another way 
of stating that the F, racial hybrids in man would tend to show 
the vigor which has frequently been found to characterize racial 
hybrids in other mammals, such as rats, mice, and guinea-pigs. 
Such first generation hybrids would possess the factor complexes 
characterizing their respective races and would benefit by the 
summed up effects of all dominant factors of both races which 
might make for normal growth or development. That genetic 
factors which result in still birth are recessive, if they exist at 
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all, is obvious—for their lethal effect would naturally eliminate at 
once the individual possessing them were they dominant and their 
transmission to other generations would, therefore, be impossible. 
If we consider then the summation of characters for normal 
‘development and the probability that gametes containing recessive 
lethal factors will not be so apt to meet those of their own sort 
in a mating with an individual of another race, as in a pure mating, 
we have a possible explanation for the relative excess of still births 
in pure as compared with hybrid matings. 
The ratio of sexes in the still births is as follows: 


Male. Female. | Uncertain. Ratio. 
Pure races) sistelslensremi ae I75 161 | 9 108.69+ 3.84 
Ty bridssk aco eeree 29 I9 7 152.63 £12.53 


In both these cases when the ratios are compared with the ratios 
of Table II. it is found that the departures from the ratios there 
obtained are probably not significant. The difference between 
them being in the case of the hybrids 24 times its probable error 
and in the case of the pure matings only .6 times its probable 
error. It may, therefore, be concluded that in the material studied 
(1) a significant excess of males is observed in the progeny of 
human matings involving racial crosses as compared with matings 
within the race. (2) It may be predicted that racial crosses 
between the European races studied will produce in the first 
hybrid generation a significant excess of males. The economic im- 
portance of this principle to the United States is obvious, ‘for our 
future population will largely be formed of such hybrids. (3) 
There are significantly fewer still births among the progeny of the 
hybrid matings studied as compared with the pure matings. 
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Sexual differentiation in the bread molds. 
By A. F. BLAKESLEE (by invitation). 


[From the Laboratory of Experimental Evolution, 
Cold Spring Harbor, N. Y.]} 


The Mucorales, represented by the bread molds, and their 
relatives, are characterized by a sharp sexual differentiation. 
Certain sexually primitive forms are hermaphroditic with equal 
gametes. From such forms as a possible starting point sexual 
differentiation seems to have proceeded in two directions—first 
toward a constant inequality in the size of the gametes seen in a 
few hermaphrodites; secondly toward a difference in the indi- 
vidual plants themselves. In these diecious forms, the inter- 
action of two sexual races are necessary for the production of 
sexual spores. 

Not only will the opposite sexes of a single species unite to 
form sexual spores but a reaction can also be induced between 
the opposite sexes of different species which shows itself as an 
“imperfect hybridization”. An imperfect hybridization reaction 
between the sexual races of diecious species and heterogamic 
hermaphrodites leads one to believe that the (+) or vegetatively 
more active race is female and the (—) or less active race is male. 

Tests of the sexual reaction of races of a large number of 
different species have been made and no race of the diecious 
forms has yet been found by the writer which reacts, if at all, 
other than as a male or a female. Variations, however, occur in 
the sexual vigor of different races and some are apparently neutral. 
Such a neutrality has been induced by environmental factors. 
Mutations have been observed in an hermaphroditic form pro- 
ducing hermaphroditic races with male, female and neutral 
tendencies. 
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The relation between the number of chromosomes of a species 
and the rate of elimination of mongrel blood 
by the pure-sire method. 


By H. H. LavcuHuin (by invitation). 
[From the Eugenics Record Office, Cold Spring Harbor, N. Y.| 


When to the neglect of individual Mendelian characters, the 
whole organism is taken into consideration, the common method of 
indicating the degree of parental qualities is to refer to the pro- 
portion of ‘‘ blood’’ of one type. or other which the particular offspring 
possesses. Thus the F, hybrid is called a “‘half-breed”’ or a “‘half- 
blood.’’ Such an hybrid, bred back to the pure ancestor, gives a 3/4 
blood pure, or a 1/4 blood mongrel, offspring, and so on according 
to the following schedule: 


ASE inane eartoweracesom 1/2 blood. IG Syatee saxanacn eaters 1/32 blood. 
Fg acretincie tstereeee 4a 1 yaiais myarers a ko 1/OApees 
Eg Seas ius aw eee reife NY acetate on 7/528 25" 
| SY RSA eS T/tOse 


This nomenclature is used for all bisexual organisms. It is 
interesting to note that according to this scheme, theoretically 
there would always be a fraction of mongrel blood in each indi- 
vidual of a herd or group produced by the pure-sire method, 
regardless of the number of generations to which the process 
might have been carried. As a matter of practice, however, it is 
known that after a few generations the progeny of the pure-sire 
method are admitted on equal terms into the variety or species 
of the pure sire, and with no apparent injury to the purity of the 
paternal race. Thus Shorthorn breeders formerly permitted the 
registration of animals 31/32 pure. 

According to Deniker, the male progeny of the F; generation 
of the mating of Spaniards of pure descent with Indians and part- 
bloods resulted in an individual who for all racial considerations 
was called a Spaniard and was taken into the social life of the 
Spanish people. In mating with the negro races the same con- 
summation is achieved in the Fy, generation.! 


1J. Deniker, ‘“‘Races of Man,” p. 542. 


ELIMINATION OF MoncGREL BLoop. 133 


May mongrel blood be absolutely eliminated? If so, what are 
the chances that an F; offspring by the pure-sire method in man 
will carry absolutely no mongrel blood? The calculations are 
based upon the following assumptions: (1) that the haploid 
number of chromosomes in man is 12; (2) that all of the hereditary 
traits in the human species are carried by these 12 chromosomes, 
which, barring crossing over, non-disjunction and other special 
phenomena, segregate and recombine intact according to Mende- 
lian expectation; (3) that the breeding between the pure sire 
and the mixed dams of a given chromosome-number in a given filial 
generation continues in proportion to the probable frequency of 
the latter’s occurrence in each particular generation; (4) that all 
types of dams possess the same average fecundity. 

The chance that in man a given individual offspring produced by 
the continuation of the pure-sire method will carry absolutely no 
mongrel blood, 1.e., will possess absolutely no chromosomes descended 
from the mongrel dam is measured by the following series: 


Eipers sgrtcnnscinenaees o to infinity PGi favs cists cszececerececs I : 0.463 
Evaitis. sestetagers sesieis I : 4095.000 PO icmsatescne cae ieie I : 0.208 
Le pen MOAT Oe Tot 530.508 Hi gia cerca athens aaaesenes I: 0.100 
Wiggin cortsies sr 3.064 Woops uasineis aostemerercters I : 0.049 
gcc sec oko rT: I.169 I 3B fvars eee Meo T10:025 


The chance that in mana given individual offspring produced by 
the continuation of the pure-sire method will carry not more than one 
(i. e., none or one out of a possible twelve) mongrel chromosome 1s 
measured by the following sertes: 


1a heer eat RG I to infinity Ei gteenche saeco are face I :0.055 

OD Pinata the kee I :314.077 Tey Sits o aiehel aeeenn I :0.014 

Eigen accnevstievere o,300ils Tee Saat Listtaet ont domo 0.005, 

1 i SALI OR ROLTOIC I: 0.829 1 ert Sap oyicha-6 sos I : 0.002 

Hiscuntvan ocd oar I: 0.205 Fig, Pa ccstehe ere ines I :0,001 
SUMMARY. 


1. Mongrel ‘‘ blood” is eliminated by the pure-sire method not 
by ‘quartering out,”’ but in segments, in degree governed by the 
relative ontogenetic potency of the particular chromosomes elimi- 
nated. 

2. The degree of elimination of mongrel ‘‘ blood” by the pure- 
sire method depends upon two factors, (a) the number of chromo- 
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somes characteristic of the species, (b) the proportion of mixed 
dams of each possible pure chromosome-number used in each 
generation, (c) the relative fecundity of dams of different pure 
chromosome-number, and (d) the number of generations through 
which the system is carried. 

3. By the pure-sire method, without selection in the F; gen- 
eration ina twelve-chromosome (haploid) species (including man), 
the probability that a given offspring carries absolutely no mongrel 
blood, i. e., mongrel-descended chromosomes is 1: 0.205. 

4. For mass improvement without selection the pure-sire method 
in a twelve-chromosome (haploid) species, ceases to be practically 
effective after the F; generation. 
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The transformation of the plant ovule into an ovary. 
By J. ARTHUR HARRIS. 


[From the Station for Experimental Evolution, Carnegie Institution 
of Washington, Cold Spring Harbor, N. Y.] 


In plants there is a rather wide capacity for the development 
of organs of various kinds from primordia normally destined to 
produce quite different structures. For example, leaves may 
replace petals, stamens or carpels; petals may occur in the place 
of stamens or carpels. The transformation of stamens into 
carpels is a well-known phenomenon. 

Furthermore, the continued development of a growing point 
the activity of which is usually terminated by the formation of 
some highly specialized organ, such as the flower or fruit, is quite 
familiar to those concerned with problems of variation. 

Among these morphological abnormalities the continued 
meristematic activity of the axis which is normally terminated by 
the formation of the ovary is of very rare occurrence. It is, how- 
ever, regularly found, although in a small and variable percentage 
of the cases, in one of the passion flowers, Passiflora gracilis. 
Here prolification of the fruit consists in the formation of series 
of carpels, which may or may not be ovuliferous, within the 
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normal fruit. The mass of accessory carpels thus formed may 
be so large as to rupture the fruit wall. 

While the occurrence of prolification may be regarded as a 
heritable characteristic in P. gracilis the abnormality is of rela- 
tively rare occurrence. Physico-chemical factors must, therefore, 
determine the occurrence of prolification in certain fruits and its 
absence from others.! 

If the formation of the basal prolification be due to the presence 
of special formative substances, one might occasionally expect to 
find the formation of carpellary tissue from other primordia. 
The only primordia normally developed subsequent to the carpels 
themselves are the ovules, which are borne on the carpellary 
margins. 

To test this point, and to secure materials for other investiga- 
tions, a series of dissections was begun in 1908. Those which 
were made from 1908 to 1915 are summarized in the accompanying 
table. 

The results show that in the series of 568,098 dissections which 
have been made of fruits grown under a rather wide variety of 
conditions, basal prolification occurred 18,921 times, or in 3.330 
per cent. of the fruits. Placental prolification occurred only 224 
times or in .039 per cent. of the cases. Basal and placental 
prolification occurred in 18 of the 568,008 fruits. 

While the occurrence of basal prolification presents a number 
of interesting morphological problems it does not seem to have 
the physiological significance of placental prolification. In the 
first case we have merely the continuation of activity of an axis 
which normally ceases with the laying down of the whorl of 
carpels forming the normal fruit. In the second case we have 
an entire transformation of a primordium. The primordium 
which should develop into an ovule forms instead a carpel, 7. e., 
one of the units of which the normal ovary is built up. 

I am inclined to consider that this result is due to the local 
influence of special formative materials. 


1A prolonged effort to demonstrate the nature of these factors has been incon- 
clusive. Subsequent studies have not substantiated in all cases the position taken 
by Gortner and Harris (Bull. Torr. Bot. Club, 1913, XL., 27). Studies on the os- 
motic concentration and the electrical conductivity of the fluids of the proliferous 
mass and of the wall have been given by Harris, Gortner and Lawrence, Biochem. 
Bull., 1915, iv., 52. 
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: Basal and Total Percentage 

Experi- Without Basal Placental | Placental | Placental Total Placental 

ment. Prolifica- | Prolifica- | Prolifica- | Pyolifica- | Prolifica- Fruits. Prolifica- 
tion. tion. tion, tion. tion. tion. 
1908 20,104 446 2 a ae 20,550 are 
1909 116,821 4,622 30 on 30 121,473 024 
IQII 30,105 873 9 a) 9 30,987 -029 
1912 10,487 441 I on I 10,929 .009 
1913 123,216 4,458 17 3 20 127,694 O15 
1914 | 180,516 7,143 144 6 150 187,809 079 
I9QI5 67,686 938 23 9 32 68,656 046 
Total. .| 548,035 18,921 224 18 242 568,008 -042 
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The antipyretic action of dextrose. 


By Henry G. BARBOUR. 


[From the Department of Pharmacology of the Yale University 
School of Medicine.\] 


Dextrose (30 gms. in 250 c.c. water) given per os with acetyl 
salicylic acid (1 gm.) in a case of chronic tuberculosis was followed 
within 2% hours by a fall in rectal temperature from 38.03° C. to 
36.02° C. In numerous observations upon this and other ‘‘labile”’ 
individuals under like conditions acetyl salicylic acid (1 gm. with 
250 c.c.) never has produced a fall of temperature exceeding 1.1° C. 
in the same length of time. 


TABLE. 


DEXTROSE GIVEN BY MouTH. HuMAN SUBJECTS. 


Rect. Temp. (° C.). 
. Dextrose, | H2O, | A—S.A., 

Sublets Date, Gms. ce. Gms. When 2% Hrs. E 
Given. Later. Diff. 
Joc at DC hrcensassences 4/22 30 250 I 38.0 36.0 —2.0 
5/10 50 250 (0) B76 36.5 —0.8 
5/14 75 250 Co) 37-7 36.8 —0.9 

J.T. ac. art 

TEU esccaraes 5/19 75 250 fo) 38.0 37.6 —0.4 
M.M.D.normal.| 5/12 50 250 I 37.0 36.6 —0.4 

5/15 100 250 fe) B74 S7at fe) 


1 The expenses of this research are being defrayed from the Francis E. Loomis 
Research Fund of the Yale Medical School. 


ANTIPYRETIC ACTION OF DEXTROSE. 137 


This observaton has led to an investigation of the action of 
dextrose upon the heat regulation. 

The preceding table shows the effects of dextrose given per os 
upon the temperature of three individuals, one of whom was in 
normal health. (Readings were taken at half hourly intervals 
but the curves are uniform enough for the first and last reading to 
suffice.) 

Calorimetric Observations.—In each of the above experiments 
also the heat production has been determined by the indirect 
method, using the Benedict Respiration Chamber at the New 
Haven Hospital. As would be expected, the CO: excretion was 
constantly above the basal levels for the same individuals; but 
since the temperature falls, it is evident that dextrose effects a 
marked increase in heat eliminating processes. The respiratory 
quotients were also high; but the metabolism data are as yet 
insufficient to make comparisons between febrile and normal 
individuals. 

Dextrose in Rabbits.—The antipyretic action of dextrose given 
per os has been confirmed in five rabbits with ‘peptone fever.” 
An average temperature fall of 0.8° in one half hour was obtained. 
The former level was usually regained in about two hours. 


Fic. 1. Unbroken line: Temperature of 1,800-gm. rabbit. 9 c.c. of 20 per 
cent. ‘‘bactopeptone”’ (subcutaneously), followed in 3 hours by 18 gms. dextrose 
(by stomach tube) in 100 c.c. H2O at 41° C. Broken line: Temperature of 1,730- 
gm. rabbit. 8% c.c. of 20 per cent. ‘‘bactopeptone’’ followed in 3 hours by 100 c.c. 
H20 at 41° C. 


The accompanying curve (Fig. 1) shows the temperature of 
an 1,800-gm. ‘‘peptone” rabbit given 18 gms. of dextrose by 
stomach tube in 100 c.c. of water heated to 41° C. The control 
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“peptone” rabbit (1,730 gms.) received only 100 c.c. of water 
(at 41° C.). The dextrose rabbit exhibited a loss of 0.6° C. in 
one half hour, the control rabbit no loss of temperature. 

It is concluded that dextrose given by mouth under suitable 
conditions exhibits a decided antipyretic action, due to an increase 
in the heat elimination. The inference that the carbohydrate 
metabolism may play an important réle in the action of anti- 
pyretic substances is being submitted to experimental inquiry. 


77 (1452) 
Concerning the effect of prostate feeding on tadpoles. 
By Davip I. Macut. 
[From the Johns Hopkins University, Baltimore, Md.| 


Gudernatsch was the first to call attention to the remarkable 
influence of the feeding of thyroid and thymus glands on frogs’ 
larve. That observer noted that the thyroid causes a dwarfing 
or shrinkage of the growth and size of tadpoles, and at the same 
time very rapidly hastens their metamorphosis into frogs, while 
the thymus, on the other hand, causes giant tadpoles but inhibits 
their metamorphosis. Gudernatsch and other observers have 
also studied the effect of feeding of other organs and glands on the 
development of frogs’ larve. As far as the present author has 
been able to ascertain, however, no experiments concerning the 
feeding of prostate gland to tadpoles are on record. The present 
author, in connection with a physiological and pharmacological 
study of prostatic extracts, conducted a series of experiments in 
feeding tadpoles with desiccated prostatic substance (Armour). 
The results are so interesting that it is deemed desirable to make 
a preliminary announcement on the subject in this place. 

Prostate gland was fed to tadpoles of several species of frogs 
and it was noted that like the thyroid, the feeding of prostate 
substance tended to hasten the transformation of the larve into 
frogs. Such an effect was occasionally noted after administration 
of the gland substance for three or four days, and generally was 
distinctly noticeable after a period of from ten to fourteen days. 
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Unlike the effects of thyroid feeding, the feeding of prostatic 
substance while hastening metamorphosis did not produce much 
shrinkage in the size of the tadpoles. Indeed, it very often seemed 
to promote the growth of the tadpoles to a greater degree than 
was noted in the control animals. It was further noted, that 
prostatic substance was very much less toxic to the larve than 
was thyroid substance, so that the tadpoles could be fed on the 
prostate continuously without being killed. All kinds of control 
experiments with various glands and other tissues were made and, 
as a result of these, it was definitely established that the inter- 
esting effect on the metamorphosis of tadpoles was not produced 
by any other tissue except the thyroid and the prostate. A more 
extensive study on the feeding of prostatic substances of various 
animals to tadpoles, rats, and other animals is in progress and will 
be reported in due time in the Journal of Urology. 
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Non-protein sulphur of the blood: Its determination, its frac- 
tionation, and its clinical significance. 


By Max Kaun. 
[From the Department of Laboratories, Beth Israel Hospital.] 


Sodium citrate was used as anticoagulant. The protein of 
the plasma was precipitated by acetone—free methyl alcohol and 
zinc chloride (c.p.). The total sulphur was determined by oxida- 
tion with potassium chlorate and precipitation with barium 
chloride. The total sulphate was estimated by a method similar 
to the one of Vansteenberghe and Bauzil. The neutral sulphur 
was computed by subtracting the total sulphate from the total 
sulphur. 

Studies were made on the blood of patients suffering with 
kidney, liver and malignant disease as well as those suffering with 
chronic infections. 
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79 (1454) 
Determination of carbon monoxide in blood. 


By DonaLp D. VAN SLYKE and HaroLpD A. SALVESEN. 


[From the Hospital of The Rockefeller Institute for Medical Research, 
New York.]| 


The blood is treated as in the determination of oxygen by Van 
Slyke’s method.! A mixture of gases consisting of oxygen, 
carbon monoxide and the slight amount of nitrogen gas held in 
solution in the blood, is obtained. The extraction of the gases 
must be continued for a somewhat longer time than the one 
minute which is sufficient when oxygen alone is bound by the 
hemoglobin, otherwise the technique is the same. After the 
gases are measured, the oxygen is absorbed by permitting 1 or 2 
c.c. of alkaline pyrogallol solution to flow slowly into the chamber 
of the apparatus from the cup at the top. The residual gas, 
corrected for the 0.009 c.c. of nitrogen gas per c.c. of blood known 
to be present, is the carbon monoxide. 


80 (1455) 
Titration of organic acids in urine. 
By DonaLtD D. VAN SLYKE and WALTER W. PALMER. 


[From the Hospital of The Rockefeller Institute for Medical Research, 
New York.| 


Carbonates and phosphates are removed by adding 2 grams 
of calcium hydroxide to 100 c.c. of urine, and filtering after 10 
minutes. 25 c.c. of the filtrate is brought to a pH of approximately 
8 by adding 0.2 N HCI with phenolphthalein as indicator, till the 
pink color disappears. Then 5 c.c. of 0.02 per cent. Tropeolin oo 
solution are added, and the solution is titrated to a pH of 2.7 
with 0.2 N HCl, the volume being brought to approximately 
50 c.c. by addition of water towards the end of the titration. The 
color is compared with that of 50 c.c. of a control solution with 


1 Jour. Biol. Chem., 1918, xxxiii., p. 127. 
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the same pH and indicator. The amount of 0.2 N HCI required 
to give the endpoint with a control in which water replaces the 
urine is subtracted. Of the organic acids known to be present 
in urine in quantitatively significant amounts, the titration 
measures from 93 to 100 per cent. of each. It also includes very 
weak bases, but apparently of this class of substances only creatine 
and creatinine are significant; they are titrated to nearly 100 per 
cent. The titration figure, corrected for the amounts of these 
two bases, represents the organic acids. 
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Some significant chemical changes in the blood coincident with 
malignant tumors. 


By Lupwic Kast and Joun A. KILLIAN. 


[From the Department of Medicine and the Laboratory of Pathological 
Chemistry, New York Post-Graduate Medical 
School and Hospital.] 


With the view of ascertaining the systemic effect of malignant 
neoplasms upon the organism, a series of sixty cases of various 
types of malignancies have been studied and contrasted with 
benign tumors. The data accumulated comprise determinations 
of the uric acid, urea, creatinine, sugar, diastatic activity and 
carbon dioxide combining power of the blood; the phthalein 
excretion; the occurrence of proteinuria and casts; and the 
blood pressure. 

Two thirds of our cases of malignancies present evidence of 
an impairment of kidney function. The appearance and progress 
of this renal insufficiency follows the order characteristic of 
interstitial nephritis, described by Myers and his co-workers. 
The nitrogenous waste product first to be retained is uric acid, 
later urea and finally creatinine, and paralleling the accumulation 
of these nitrogenous substances there was noted a drop in the 
carbon dioxide combining power of the blood. A hyperglycemia 
and an increased diastatic activity pointing to a lowered carbo- 
hydrate tolerance, were encountered only in those cases mani- 
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festing a nitrogen retention, and as this retention became more 
marked, the hyperglycemia and increased diastatic activity kept 
pace with it. Apparently, then, the hyperglycemia and lowered 
carbohydrate tolerance, as gauged by the diastatic activity of the 
blood, must be attributed not specifically to the malignant new- 
growth but rather to the impairment of renal function. A further 
evidence of this impairment of kidney function was furnished by 
the decreased phthalein excretion, and the presence of protein 
and casts in the urine. Hypertension was noted in only a few 
instances. 

This renal involvement was found to be associated invariably 
with general carcinomatosis; in 90 per cent. of carcinomata of 
the bladder, prostate, uterus and rectum and in about 50 per 
cent. of gastric carcinomata. On the other hand, carcinomata of 
the breast and epitheliomata produced no such changes. Of the 
small number of sarcomata coming under our observation, but 
one, a sarcoma of the kidney, disclosed a renal impairment. In 
all cases of non-malignant tumors no impairment of kidney func- 
tion was noted. Further, the removal of the new-growth did not 
decrease the concentration of the nitrogenous substances in the 
blood, but in many instances, anesthesia and surgical procedures 
provoked an acute exacerbation of the condition. The termina- 
tion of some of our cases was typically uremic. It is worthy of 
note that the chemical changes described bore no relation to the 
age of the patients. 

Three cases of carcinoma of the pancreas have been studied 
by us. In two instances the diagnoses have been confirmed at 
autopsy. In all three cases, a hyperglycemia and a markedly 
increased diastatic activity were found, but in one instance only 
was there evidence of renal involvement. In this particular case 
there was an extreme asthenia and cachexia. All three cases 
showed glycosuria. 
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82 (1457) 
The toxic action of dichlorethylsulphide (“ mustard gas”). 


By ALDRED ScoTT WARTHIN and CARL VERNON WELLER. 


[From the Pathological Laboratory, University of Michigan, Ann 
Arbor, Michigan.| 


The investigations recorded in these two papers are founded 
upon numerous series of animal experimentations and also clinical 
observations of human mustard gassing. 

1. Local Action: Skin.—Dichlorethylsulphide (‘‘mustard gas’’), 
in liquid or in vapor form, even in very low concentrations, is 
an escharotic poison for the animal tissues (skin, conjunctive, 
cornea, mucous membranes of respiratory and gastrointestinal 
tracts) with which it comes in direct contact. The degree of the 
injury is proportionate to the concentration of the gas, the time 
of exposure, individual susceptibility, and local physical condi- 
tions, such as moisture, sweating, warmth, pressure and friction. 
The escharotic action is, for the greater part, painless, the anes- 
thetic effect being especially notable upon the skin; while upon 
the mucous membranes its action may be more irritant, probably 
chiefly reflex in character. The cutaneous surfaces most sus- 
ceptible are those with thinner, more delicate skin, well supplied 
with sweat glands and hair follicles, where sweat may collect, 
and which are exposed to friction or pressure, such as the axil'a, 
flexor surfaces, genitals, inner surface of arms and corresponding 
surface of trunk, inner surfaces of thighs, between the fingers, etc. 
There is a penetration of the gas into the sweat and sebaceous 
glands, and a re-solution of mustard gas vapor into the sweat or 
sebum occurs. The injuries are particularly striking in their 
insidious, slowly progressive development, becoming first apparent 
only some hours after the exposure. Upon human skin the lesion 
appears as a hyperemia, followed by vesication, eschar formation, 
sloughing and slow healing, with more or less pigmentation. 
Depilation may occur; in severe cases the eschar may extend 
entirely through the corium into the subcutaneous tissues. Sec- 
ondary infection and gangrene of the eschars occur invariably 
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in cases not properly treated. Milder lesions may show only 
the earlier stages of hyperemia, vesication or pigmentation. In 
general the injuries may be classed as burns of first, second or 
third degree. Following extensive hyperemias in human skin a 
most marked pigmentation, exceeding in degree the most marked 
forms of solar tan may be quickly developed and fade slowly. 
This pigmentation may be diffuse or spotted. In human skin 
vesication is pronounced; in animals the cutaneous lesions are 
characterized by the development of marked subcutaneous edema 
in the injured area. The fluid of the vesicle or of the edema is 
nonirritating when applied to uninjured areas. In the case of 
human skin frequently exposed to very dilute concentrations 
(only perceptible by odor), an eczematous itching condition 
between the fingers, on the genitals, etc., may develop; rubbing 
or scratching of the itching part may lead to the quick develop- 
ment of a blister or superficial eschar (Nikolsky’s sign). Such 
interdigital lesions in laboratory workers may resemble clinically 
those produced by the itch mite. Cutaneous areas injured by 
mustard gas are rendered more susceptible to trauma or other 
forms of injury, including new exposures to mustard gas. This 
local susceptibility is, however, a general one, and not a specific 
lowered resistance to the action of dichlorethylsulphide. Sub- — 
cutaneous injections of pure dichlorethylsulphide produce painless 
eschars, followed by dry sloughing, with edema less marked than 
in the case of external cutaneous application; a hypostatic edema 
may develop on the animal’s belly when injected in the back. 
In the tissues at the site of the injection and in the hypostatic 
edema mustard gas may be present for some days after the injec- 
tion, as shown by odor and physiological reaction. The resolution 
of mild skin injuries is often attended by troublesome itching. 
Healing of the deep cutaneous eschars is very slow; during the 
healing of extensive deep lesions the patients complain of a sensa- 
tion of tightness or contraction of the skin; large scars may be 
produced resembling those resulting from deep thermal burns. 
The hair may be lost; but when regenerated they may be white 
in color. 

Eye.—Upon the cornea mustard gas exerts an especially 
injurious action, particularly at the vertex. Within ten to fifteen 
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minutes after exposure to dilute concentrations, degeneration or 
necrosis of the corneal surface may be demonstrated by the 
application of a 2 per cent. alkaline aqueous solution of fluorescein, 
the injured cells retaining a greenish fluorescent coloration. In 
more severe injuries the cornea may be killed throughout its entire 
thickness at the vertex. The mildest cases show a slight cloudi- 
ness; the severe cases present a characteristic porcelain appearance 
of bluish white opalescent cloudiness, often with a more opaque 
band or line running horizontally across the cornea just below its 
transverse diameter. The injury to the conjunctiva is shown by 
the development of a more or less severe catarrhal, seropurulent 
or purulent conjunctivitis with marked edema of the subcon- 
junctival tissues leading often to ‘‘ruffling’’ of the lids, entropion, 
ectropion or a combination of these. Even the lighter cases tend 
to run a chronic course with disturbances and reduction of vision. 
In the severe cases cicatrization and vascularization of the cornea 
take place slowly with resulting impairment or loss of vision. 
The injured eye is more susceptible to infection; and in infected 
cases suppurative panophthalmitis may develop with complete 
destruction of the eyeball. Recovered cases of mild mustard gas 
conjunctivitis often show an increased sensitivity to the action of 
light, dust, and other irritants, including mustard gas fumes. 

Respiratory Tract.—Upon the mucosa of the respiratory tract 
mustard gas vapor produces a local injury to the epithelium as 
shown by the development of a catarrhal, desquamative, mem- 
branous, diphtheritic or purulent inflammation (rhinitis, stoma- 
titis, pharyngitis, laryngitis, tracheitis and bronchitis), these 
lesions being most severe in the nose, back of tongue, palate, 
pharynx and larynx, decreasing in intensity downwards. Coryza, 
salivation, dryness of mouth and throat, aphonia and persistent 
cough are the chief symptoms, with physical signs of laryngeal, 
tracheal and bronchial involvement, and atelectasis, emphysema 
and edema of the lungs. As a result of secondary infection a 
purulent bronchopneumonia may develop. 

Gastrointestinal Tract.—Through the swallowing of air, saliva 
or secretions from the upper respiratory tract containing mustard 
gas, or from the ingestion of contaminated food local corrosive 
action upon the alimentary mucosa may be produced, varying 
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from a catarrhal inflammation to large areas of eschar formation 
with resulting gastric ulcer, perforation, etc. The symptoma- 
tology of the mildest lesions is covered up by that resulting from 
the more severe burns elsewhere; the more severe ones will produce 
marked symptoms referable to the stomach and intestines. 

2. General Action: Susceptibility.—There exists a racial (whites 
more susceptible than negroes) and an individual susceptibility 
to the action of dichlorethylsulphide, particularly in the case of 
the skin and probably also of the respiratory tract. The indi- 
vidual susceptibility, in some cases at least, is associated with the 
characteristic stigmata and symptomatology of the thymicolym- 
phatic constitution. Acquired susceptibility is not specific. 
Animals show also generic and individual differences in sensitivity 
to mustard gas. 

Systemic Action.—There is no evidence of any systemic poison- 
ing by the absorption of dichlorethylsulphide from the skin, eyes 
or mucous membranes of the respiratory or gastrointestinal tracts. 
There is no metastatic action of the gas from the site of local 
external application. 

Shock.—In all severe cases of mustard gas burns of skin, eyes, 
or mucous membranes there is usually the clinical picture of severe 
shock, in the form of intense pallor, depression of pulse and 
temperature, general collapse, nausea and vomiting. The mildest 
cases show no systemic reaction. 

Blood and Urine.—No changes are observable in the blood or 
urine of mild cases. In cases with large infected burns of skin 
or respiratory tract, the blood presents a mild secondary anemia 
with leucocytosis; we have never observed leucopenia; the 
blood urea is increased; the urine is diminished, concentrated, 
and contains casts and albumin. Under forced fluids the urinary 
symptoms improve, and the blood urea diminishes. In severe 
infected cases the general picture may be that of a severe toxemia. 

Intravenous and Subcutaneous Injection.—When injected intra- 
venously or subcutaneously dichlorethylsulphide is an active 
poison, causing death in one to four hours intravenously and two 
hours to three weeks after subcutaneous injections (for rabbits 
intravenous injections of .0075 c.c. per kilo may be lethal within 
four hours), according to size of dose, individual animal, etc. 
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When death takes place quickly, the symptoms are chiefly those 
of an action upon the central nervous system, such as hyper- 
excitability, rapid respirations, general convulsions, opisthotonos, 
gradual failure of respiration and circulation, coma and death. 
When the animal lives longer after small intravenous injections, 
or after subcutaneous injection, there develops a characteristic 
symptomatology of salivation, marked diarrhea, and fall of 
temperature, with marked anorexia, emaciation and depression. 
With subcutaneous injection of .015 to .06 c.c., death usually 
takes place from the fourth to the tenth day. 
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The pathology of dichlorethylsulphide (‘“‘ mustard gas ”’) 
poisoning. 


By ALDRED ScoTT WARTHIN and CARL VERNON WELLER. 


[Pathological Laboratory, University of Michigan, 
Ann Arbor, Michigan.]| 


The specific microscopic pathology of the local lesions of 
dichlorethylsulphide poisoning consists in degeneration and 
necrosis of the cells with which it comes in contact. The earliest 
microscopic change is pyknosis of the nucleus and cell body, 
followed by hydropic degeneration, liquefaction or coagulation 
necrosis. In the skin, hyperemia, with regeneration of the dam- 
aged cells, pigmentation, vesicle formation, desquamation of the 
dead epidermis or eschar formation mark varying stages of 
severity of the lesion. The degenerative changes extend deepest 
in the hair follicles and sweat glands. In mild burns without 
vesication the papillary layer of the corium may show a greater 
degree of necrosis than the epidermis itself, thus explaining the 
frequent occurrence of Nikolsky’s sign. Large pigmented chro- 
matophores may be the only living cells left in the papillary layer. 
In severe burns the necrosis may extend entirely through the 
corium. In the cornea, pyknosis and simple or coagulation 
necrosis of the corneal epithelium and interstitial substance, even 
to the endothelial layer, in extent varying with the degree of 
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exposure, constitute the microscopic features. On the conjunc- 
tive the epithelium shows pyknosis, hydropic degeneration, 
liquefaction necrosis, or there may be a deeper necrosis extending 
into the subconjunctival tissues. The conjunctival surface 
suffers to a less degree proportionately than the epidermis. On 
the mucous membranes the epithelium shows pyknosis, hydropic 
or mucoid degeneration, desquamation, liquefaction or coagula- 
tion necrosis. The necrosis may extend into the submucosa, 
but the depth of the lesions on the conjunctive and the mucous 
membranes of the respiratory tract is never so great from identical 
exposures, as it is in the skin. Following the necrosis there is 
marked hyperemia, and the development of an edema, more 
marked in the subcutaneous and subconjunctival tissues in 
animals, but less marked in man. Human skin, however, shows a 
much greater tendency to vesication. The blood vessels in the 
necrotic area are killed, the blood cells hemolyzed to some extent 
without thrombus formation or much extravasation, except 
minute hemorrhages by diapedesis. Following the lesion there 
is a demarcating inflammation, with slow regeneration, repair or 
cicatrization. The regeneration of the epidermis proceeds from 
the epithelium of the sweat and sebaceous glands. On the 
mucous membranes there results in the severe cases a localized 
eschar or ulcer, or a more diffuse diphtheritis. With secondary 
infection the inflammatory process becomes purulent or suppura- 
tive. The influence of secondary trauma and infection is well 
shown in the early development of deep areas of decubitus in the 
injured regions of the skin. Multiple furuncles may develop, or 
large cutaneous areas become gangrenous. In the eye purulent 
involvement of the anterior chamber, iris and ciliary body may 
occur, or even a suppurative panophthalmitis. In the respiratory 
tract secondary infection of the injured mucosa may lead to a 
purulent bronchopneumonia. 

The internal organs in animals with mustard gas lesions of 
the skin, eyes, respiratory or gastrointestinal tract offer nothing 
of a specific pathologic nature. There is general congestion, 
marked splanchnic congestion, acute catarrh of the intestines and, 
in infected cases, some cloudy swelling of the kidneys. 

In fatal cases the cause of death is to be found in shock, 
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secondary infection with toxemia, or local conditions as laryngitis, 
tracheitis, bronchitis and bronchopneumonia. It is also possible 
that the entrance into the body of shell fragments carrying liquid 
dichlorethylsulphide might cause a relatively speedy death through 
absorption. 

At the site of subcutaneous injections there is found a local 
eschar with demarcating hemorrhage, edema and inflammatory 
infiltration; in the large veins into which injections have been 
made, no changes have been found except occasional thrombosis. 

The general pathology of the injected cases presents a specific 
pathologic picture in the intestinal tract in the form of a severe 
mucoid, desquamative or necrotic enteritis, the intestinal epi- 
thelium showing the most marked hydropic or mucoid degenera- 
tion, even to liquefaction necrosis. Similar changes may be 
found in the epithelium of the bile ducts. In a certain number of 
cases the spleen, lymph nodes and hemal nodes show a marked 
hemosiderosis, the hemosiderin being contained in large hemo- 
phages. It is most probable that these evidences of increased 
hemolysis are explainable by the extravasations and blood de- 
struction occurring at the site of the injection. No specific 
changes were observed in the blood-forming organs. In the 
other organs no pathologic changes but congestion have been 
found, with the rare exception of emboli or thrombi. 

Mode of Action.—The cause of death in intravenous and sub- 
cutaneous injections would appear to be the direct action of 
minute quantities of free dichlorethylsulphide or some poisonous 
product resulting from its decomposition, upon the cells of the 
central nervous system. It has been assumed that the pathologic 
action of dichlorethylsulphide is due to its hydrolysis within the 
tissue cells. The products of this hydrolysis, hydrochloric acid 
and dihydroxyethylsulphide, when injected into the blood, do not 
produce the same effects. Dihydroxyethylsulphide and hydro- 
chloric acid, when injected into the circulation in much larger 
doses than would result from the hydrolysis of the fatal doses of 
mustard gas, are harmless. The effect upon the cells of the 
central nervous system may, however, depend upon hydrolysis, 
with the liberation of hydrochloric acid (Marshall), in these cells 
of minute quantities of mustard gas in the circulation, or these 
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cells may be injured without such hydrolysis occurring. It is 
probable that the gastrointestinal catarrh resulting from the 
injections of dichlorethylsulphide is secondary to the nervous 
injury, rather than to an excretion of the poison or poisonous 
products through this tract, although this point remains unsettled. 
No positive tests for dichlorethylsulphide or dihydroxyethyl- 
sulphide have been obtained in the bile, intestinal contents, or 
urine. Incidentally, it has been shown that the platinic chloride- 
sodium iodide color test for dichlorethylsulphide is not applicable 
to the body fluids or extracts of various organs and tissues, as 
similar color changes are produced by some of these. 

Treatment.—The principles of treatment to be applied to 
mustard gas injuries are primarily those that will remove any of 
the gas remaining, lessen necrosis, prevent infection and promote 
healing. Our experience leads us to recommend the use of 
Dakin’s solution in irrigation or full baths for the skin lesions, 
and a 0.5 per cent. solution of dichloramine-T for the eye lesions, 
and also as a mouth wash. The fluid intake should be forced 
when the urine is concentrated. Pressure must be .removed 
from all injured areas. Air-excluding and infection-including 
protections, such as oily dressings, paraffin sprays and coatings, 
zinc stearate, olive oil, vaseline, etc., should not be used, unless 
there is an active and persistent germicidal agent present as in 
the case of sodium stearate impregnated with chloramine-T, or 
the chlorcosane solution of dichloramine-T. 

Sequele.—Among the most important sequele of mustard 
gassing is the apparent increased susceptibility to influenza, 
bronchitis, pneumonia and tuberculosis following lesions of the 
respiratory tract cicatricial contractions, pulmonary fibrosis. The 
respiratory infections may become chronic and death from these 
may take place months after the gassing. Persistent aphonia, due 
to local lesions or as one expression of a traumatic neurosis, is 
not a rare sequel. Chronic disturbances of vision are also in part 
the result of local changes and in part psychical. In the skin con- 
ditions of chronic eczema, itching and desquamative dermatitis, 
and pigmentation occur as sequele. Leucotrichia has also been 
observed. It is safé to predict that a development of squamous 
cell carcinoma in the extensive cicatrices, following mustard gas 
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lesions will take place fifteen to twenty-five years later as in the 
case of extensive thermal burns. Finally, the psychical disturb- 
ances following mustard gassing should not be minimized. 

As to its use in warfare, mustard gas is a disabling rather 
than a killing agent. Under the actual conditions of the field 
the great majority of mustard gas casualties are likely to be of a 
nature tending to incapacitate the injured for service for a number 
of days or weeks, or even for months. Added to this, the in- 
sidious character of this invisible fire, painless and often unrecog- 
nized in its action, makes mustard gas a potent factor in under- 
mining the morale of the troops exposed to it. 


ABSTRACTS OF THE COMMUNICATIONS, PACIFIC 
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Twenty-second meeting. 
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The optimum H-ion concentration for the growth of B. typhosus, 
and the effect of changes in H-ion concentration on 
the generation time. 


By P. ScHOENHOLZ and K. F. MEYER. 


[From the George Williams Hooper Foundation for Medical Research, 
University of California Medical School, San Francisco.] 


1. B. typhosus has a range of growth from Py+ 5.0 — Pyt 8.6, 
with an optimum growth at Py+6.8 — Pyt+7.0. 

2. Stock cultures isolated from stools, blood, and urine have a 
more decided optimum than recently isolated cultures. In such 
cultures, the plateau is much more pronounced and extends over a 
wider range than in stock cultures. The latter is suggestive of 
microbic adaptation to changes in H-ion concentration in body 
fluids, particularly urine and bile. 

3. The growth curve is influenced by changes in H-ion con- 
centration. 
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At Py+7.0, the minimum generation time at 36.0° C. — 
37.0° C., is 31 minutes. Maximum growth begins on the average 
after five hours incubation. 

At P,y+7.8, the minimum generation time is 33.4 minutes. 
The maximum rate of growth is reached by the eighth or ninth 
hour. 

At Py+5.4 the minimum generation time is 41.3 minutes. 
The maximum rate of growth is reached after 9} hours. 


85 (1460) 
The pathogenicity of bacterium melitensis for guinea pigs. 
By K. F. Meyer, E. C. FLEISCHNER and E. B. SHAW. 


[From the George Williams Hooper Foundation for Medical Research, 
University of California Medical School, San Francisco.] 


The very close relationship of B. abortus (Bang) to B. meli- 
tensis demonstrated by A. C. Evans! has been confirmed by our 
observations. Experimental studies, to be published in the near 
future, have furnished two additional characteristics of similarity. 

1. The guinea pigs infected with B. aborius developed striking 
reactions of cutaneous hypersensitiveness with melitensis-protein, 
and vice versa in animals successfully infected with B. melitensis 
skin reactions are obtained with aborto-protein (see Table I.). 

2. In a series of attempts to infect guinea pigs with various 
known strains of B. melitensis obtained from the Hygienic Labor- 
atory, U. S. Public Health Service (same strains as studied by 
Miss Evans), we finally succeeded in producing by intratesticular 
injection of 1/10 agar slant (48 hours’ growth on peptic digest 
agar) a disease with pathological changes which could not be 
distinguished from those seen in about one hundred guinea pigs 
suffering from abortion disease. The lesions of two guinea pigs, 
which consisted of a very large spleen, general lymphadenopathy, 
liver and lung lesions with infiltrations of epithelioid cells and 
lymphocytes were only definitely diagnosed to be the result of a 
B. melitensis infection by cross agglutination and absorption 


1A. C. Evans, J. Infec. Diseases, 1918, xxii., 580. 
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tests with the recovered bacteria. The observations thus far 
completed are summarized in Table I. For comparison, the 
records of two guinea pigs successfully infected with the B. abortus, 
and four animals unsuccessfully inoculated intraperitoneally with 
B. melitensis are included. 

Experiments with B. melitensis strains obtained from Algiers 
and with the B. paramelitensis (Négre and Raynaud) are in 
progress. 
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HOOPER 6 COW ios a kee ela ale tea ae EE University of California. 
HOPKINS) J. GARDNERGSY, as eects io te ea aoe oie ae Columbia University. 
TLOSKINS sok0 ra Risa caretererseien stein cis reistotcicre ub atecs onan euttaneroneecteasssaore University of Pittsburgh. 
FLOSKINS fe Ree roars sosslete aaa as stckote eerste ooo Siow nip aaaccee ere Northwestern University. 
HowE a2 2Eocese RED AE eS Soe Rockefeller Institute, Princeton, N. J. 
HIOWEEDL so VV IELTA MSE a ccerenecosslaarvaste mantra rekoeneteriner nei Johns Hopkins University. 
HOWLAND, JOHN....... sore iste ME Sa et eee Johns Hopkins University. 
FIUBER eG. = CARE ners Ate cn icnenn ey Aa ees University of Michigan. 
TIUNT; EREUDaen ox eiemeeneeket entree ae eee ee a ee eae rete Harvard University. 
TIUNTER SAND BW. csnenosaccotsteraaea ene scone wa oie neces paces ae University of Toronto. 
ELURWITZ I SAMUEL ie der gots wrosettiolctstcestemeushaensle east neuen Seat University of California. 
JACKSON, D Sars ene eee oe oe oe ee University of Cincinnati. 
JACKSON} = HOLMES 5 Cac trctstete cmearie si steaip sista aaseeaeee aes bac Se New York University. 
JACOBS = WALTER A yore src ssial earsiecenn eee: Rockefeller Institute for Medical Research. 
JANEWA Yo cbicsthamns, tt carte mitten tit pe tania Memorial Hospital, N. Y. City. 
JANNEY:- NELSON Wis..2 0. niente cer ees Cottage Hospital, Santa Barbara, Calif. 
PENNINGS coco. evetcetenieins spelen oe tee ees leteasae ele eo ee Johns Hopkins University. 
JOBLINGS SJAMES2W 225 cacti ccs ta eae ee ee ee Columbia University. 
JONES She oy eo ase ee nee Rockefeller Institute, Princeton, N. J. 
JONES, “WALTER neces: eins oe a een eke eee ae Johns Hopkins University. 
JORDAN Goa ert erate ans etelonsta, onccomeas eared sich ee aE ce ee Ee University of Virginia. 
JOSEPH, DONOR ssiistoctenn sot ec ec St. Louis University Medical School. 
KABN, 2MAX is. ES hE EEE Eee Eres Beth Israel Hospital, N. Y. City. 
KeARN, SRL ee eee ee Department Laboratory, Atlanta, Georgia. 


KKARSNER PS Di irae Be eee Re eee Lakeside Hospital, Cleveland. 
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ESAST, MEUD WIG ian Rivkin Waeilaels aero v's New York Post-Graduate Medical School. 
RCE ROG Gavin Larce e aee Rg rhc cle Patel odiareharsbave he ORIER Stanford University. 
IELTAD SOHNE Arena 2 faren ain ek sot New York Post-Graduate Medical School. 
IRINSEEVAC RADE <ASrers fa ced Fhe CAG St Presbyterian Hospital, N. Y. City. 
KERRERIDE wo IMARY® Brod ciele-ce ae ics vet State Hygienic Laboratory, Albany, N. Y. 
KE BENE Reg bored CS RKA cam eae in Oe Rockefeller Institute for Medical Research. 
EINE piss Osc ee os eee eee Montefiore Home and Hospital, N. Y. City. 
EEOTZ MOSK ARGS Sate cel ta Molen cheated oe re a beara e University of Pittsburgh. 
EONUDSON PAR THURS ately acra cl fetal haw oo Albany Medical College, Albany, N. Y. 
KLOBER EtAc oe Gite cates ho Bate State Department of Health, Albany, N. Y. 
OCHER Te RU eek sores, fe ars ors Sintec ae cok ew al MERE University of California. 
KOKO CHARLES -A.n,. sca nn oc one eae oor ee On University of California. 
KROEMER RPA Pe chee neha ee ada hele nade Fern University of Pennsylvania. 
KRUMBBAR RS EB eres errs oecoe ws hn eh es University of Pennsylvania. 
IVAM AR aC ICEPAR Dip V2 Syogarel ego cal angi dsraasecore eh seis o slieaero ene RI University of Georgia. 
ANNES DR Tews RANA Nee ope ooros orgie aia ki ean OA Leia le Ways iS (si 4-w wie. 8, pas wien aEscees Yale University. 
LaucuHLiin, H. H...Eugenics Record Office, Cold Spring Harbor, Long Island, N. Y. 
HOARE EIS EL ONEN Ege hare ae Or a cana dean's Shaiale iad ooe reat Yale University. 
WRATH S ee] oo BAe tee a care aw oko see na ee pe Sheffield University, England. 
HOSE PAUR ED ERICH Ost Wisiel a: crelanecaisi sel ale io shk ww atnrarelmise a meh ara tte ee Columbia University. 
| brs DAN Dall 22 spay A eae CHEN ce Seat Rockefeller Institute for Medical Research. 
WCRVIN BA SAAC Se nie oend ane Ce eis hsreph Sig Ocenia alee aes SE Oe Columbia University. 
PEAS EL > Roe co cclare oe aes rele acer he pilin eel cerca acais aoe eee University of Illinois. 
NEDA 6 ES 5 a Op NOs byes Caer opre me ert react ate coche OC DRC RO oH OREROISES Phipps Institute, Philadelphia. 
Lamps Cr Carer sie sire acres idle sgn ls ase ke Da ale eos Saws Columbia University. 
PORELT Ee eOPANIC. Sev rual ctesd atslelstsreye ayele cies! toe" siret apes uote oe uae. vie or University of Chicago. 
PATEL TP ICAT PH ante: oon ciaenscstcersis 0.0 2 a.slaudie alae Clark University, Worcester, Mass. 


LiTTLe, C. C.....Carnegie Institution, Station for Experimental Evolution, Cold 
Spring Harbor, Long Island, N. Y. 


BOERS VACOUES 4 section wie ito tence secs Rockefeller Institute for Medical Research. 
PGR E BO eee ae oe ea eae ono al areata eae Washington University, St. Louis. 
PORVENESART ARTHURS O70 cabs ce Gon ertersibieiete efaitifel enews vise fete University of Wisconsin. 
TOMB ARD VV ARR E Neo key bernie ae eis oles canes eee ut were es cies University of Michigan. 
WE ONGCOPE pa WV mel lcree. roltere? otctare orate vererenaps Presbyterian Hospital, Columbia University. 
1 I LAID, BB Spas 6 ibe Sc Pm eee aoe University of California. 
[SUCKEARD Cae AR NOM nee ete crc caerncca a naateoae sts satoeccare. »| Madero University of Chicago. 
LAINDSGUARD ps CERISTIAN + a cescanstmunlie on0 oF on Tien University of Copenhagen, Denmark. 
PTS Kn GER ATA MEG cdoveter a cio) a) oe leita) oaers wera ouerebae ora Cornell University Medical College. 
TBVEe W cad Jacce ers Harriman Research Laboratory, Roosevelt Hospital, N. Y. C. 
i CpoScye 1nd Re hy Sea Be ae eee ee era caca riCOme University of Minnesota. 
IVUACATEWMse Are Evc apsna etere st aieial slorsic aah ores ies oiiela)jolavelcate, ene) a ccees University of Toronto. 
SAE OAT LIBK WV nes rs ce eraniow ab av oo aves avez sss eile oiasove Teva TovsValietoversy ers Johns Hopkins University. 
WVEACIDOUGAT He LD) se lets ouster tancyavare Kore yous ePercur a teneveye Desert Laboratory, Tucson, Arizona. 


MacDowELt, E. CARLETON... .Carnegie Institution, Station for Experimental Evo- 
lution, Cold Spring Harbor, Long Island, N. Y. 

PEACE ROD ete kere ao ekercnatshat creneiet Nien one atelelelel cnaisvette le s erase = University of Toronto. 

WEACNITAT ss VWWARD | eaverclais + clcielerslsle’ sneletere New York Post-Graduate Medical School. 

MACNIDER = Wit DE Domite srcters ac ceieisane needs anmiape net University of North Carolina. 


174 SCIENTIFIC PROCEEDINGS (100). 


MEGCRUDDEN; Eso ieee oe blots sro Robert Brigham Hospital, Boston, Mass. 
IMCIERAN SE RANKUIN wi Giteca cla nclors ce ouateteetstelecotetalsieelese Peking Union Medical College. 
IMGM@EANS), Jie. Wise eucieris Saad RR asst oon St. Francis Hospital, Pittsburgh. 
MACHT SADA VID Ula ohsrerciteiornrciais oe. se reike eter ecsrna asetee olen Johns Hopkins University. 
IMIANDEE SPAR THUR G eden srases tharsercle ere sietela lene eel La crevarenelcpe ls iets wis New York University. 
MANDEL RPOENI A certain eeetiets einen a totes teaeysionausserspshabekene eceneatite New York University, 
IMDANWIARING be VWiswbldcrceretetenohster oes aiiolatereueietveteke(aceturare: cer are Leland Stanford University. 
NEARING DAVID se. rar cirataiece cecueieretere ace sonerane Western Reserve University, Cleveland. 
AVIASCWELTs hoe Siler tie erste ttae oeinere tat eceieveenens Bape shes ecoveres seoiteneas University of California. 
MAYER, (Mie picn (Goes beer eee Carnegie Institution, Washington, D. C. 
MEIGS SE DWARDUEB a iested suucesecs wie wieisiorere 1445 Rhode Island Ave., Washington, D. C. 
VIEL TZER esl come reuse stmaictionesesre Rockefeller Institute for Medical Research. 
MENDEL ATA VIOD DE obs sca s sts coe siepacsepciaich renal ca cgetebe erate stearate Yale University. 
Metz, CHARLES W....... Carnegie Institution of Washington, Long Island, N. Y. 
Mrvir we ADOLPH ac yc eis vcktont is cic oissoianele skaters reasieaians teas Johns Hopkins University. 
MEYER) COR TIURR Olu stsisbererarccsiayesscaiercherel ale Rockefeller Institute for Medical Research. 
MEYER, (GUSTAVE © Mic cnients vereloereiehe cielo Rockefeller Institute for Medical Research. 
IVESVER Kom Letteas. nea cacreieLencabcrein orci aiore ere chalaremacnecer em aiencieres University of California. 
WIOHLER, FJ ce itaerete erate veace letters. Bureau of Animal Industry, Washington, D. C. 
NIOORES BAS Reva ated mrcniccctense tania nti oes Rutgers College, New Brunswick, N. J. 
MORGANS PHOMASE Hig. es auspsts rere iaiot olemhar te ore ott sisasiss Columbia University. 
MORSE, WITHROW crecetciets crs ee rrnctsteucie eaoeerenrets ictermiansomts University of West Virginia. 
MOSENTHAL, stl ERMAN 2 eacue ciars amare cg ssa ate eaenorerenerets Johns Hopkins Hospital. 
INKOLLER EL ERMAN | coteler socetclesoternielomeienelerecrsesissiersiorsist-toypsretes Columbia University. 
MurRLIN, JOHN R...... Save, nis coyssheiie) oueveliersterelea myecs Cornell University Medical Coilege. 
MURPHY, JAMES Bo icocc cess coe as cies Rockefeller Institute for Medical Research. 
IMEVIERS es Wise Co setomeietererereaevece sisicke-eteicicketessrs New York Post-Graduate Medical School. 
INIRES,S WALTER GLcince trace b siscanieseiore he emceene 893 Park Ave., New York City. 
INOBEESS WinGate Sa eee ee eee ee New York University. 
NOGUCHI SEIIDEYO tartan sient eaters Rockefeller Institute for Medical Research. 
NORRISH CHARLES Senercresreperectan iene at opisisasieae tei Medical Director, New York City. 
INORTHROP? =) OH NPE | pasiiaseealeleisiers ass Rockefeller Institute for Medical Research. 
IN OWNS HREDERICK © Giese, craic taasncie saa tea oe meee University of Michigan, 
OERTEL, HORST, coterie ie Royal Victoria Hospital, Montreal. 
OUITSKY, SPETER SK tenis ae onion sie eenaianete Rockefeller Institute for Medical Research. 
OUNSTEAD; = MIRTAME PS tc se ceaeo eae Presbyterian Hospital, New York City. 
OPHUES 3 WAILEIAM OS cola nitiete searanioinc ls connec ceebieioisier sees Leland Stanford University. 
OPIE,t EUGENE al satetises sais hte eee Washington University, St. Louis. 
OPPENDEIMER sab wus gaye aheiaisaeset culate ci winston eae een ee Columbia University, 
OSBORNE; LHOMAS, Disco sence es Connecticut Agricultural Experiment Station, 
New Haven, Conn. 
OSTERHOUT AW canlnantiseeuern ere hee Oe Crain enon es ae Harvard University. 
OTTENBER GauNiais ns crticnseee ig eee oe REE ORE en Mount Sinai Hospital. 
PALMER; WALTER JWistiatkcahoeaeete hoc eee eee Catan EE eT Presbyterian Hospital. 
PAPPENHEIMER; SAL WIN@ Mi caicstnss oy ie teeters eis eae eae Columbia University. 
BARKS ME SAS. <cctalbcialere Mane oie eee oon eo ee Johns Hopkins University. 


PARK  S WADLIAM = EPs te ocntieiohcctisne eric Department of Health, New York City. 
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PAREERMGHORGE Kanak Ort we ce cr kk Com TL he eee anes Harvard University. 

PEABODY; HRANCIS” Ws kiss ce bee Sees Petér Bent Brigham Hospital, Boston, Mass. 

PHRARCERLOUISET: «sos hale nk Chad 8 Rockefeller Institute for Medical Research. 
PEARCE SIRICHARD: Miesiy waste Wien cfd oi kee eed eek University of Pennsylvania. 
PERERA VMOND ereromie sv ee Nis ene toe we COAT A AWS Johns Hopkins University. 
PEMBERTON PIRALPH «cit aries ones ere ouroanaeae Presbyterian Hospital, Philadelphia, Pa. 
PIETER SEN, Wie Melia Bro hint naeeya ered ere TEI se 31 East Elm Street, Chicago, IIl. 
PEPPER AMO cMtice PERR Vet Pico d cen e hei SRR RA REA University of Pennsylvania. 
PAU eae See Sek Cs Ais ik KAMA A © 4 KRING ea The Wd Kk ww ohare Harvard University. 
PREIREER TS IC BAG CORR ER oR CS Core Cee Rk GAS 1421 Edmondson Ave., Baltimore, Md. 
EERE LUE EI en arte ahG SM Ses I Oe eT WN MINERS Columbia University. 
PHOEZ A LIARR Viirce o vitonie Cn me cate Ae Oh ees Mt. Sinai Hospital, N. Y. City. 
PORTER, WILLIAM T....... BRAN ROMS TGR TENA VERA RS Harvard University. 
PRATT, JosEPH 12 oS aes ee eee See ee See eS oe Harvard University. 
RINE Eyeeclch Laster tate wictie es recta se eae Ora ee WADE UD bo ROE ee Yale University. 
TeSoR yer Soi by TN DUA Wel cod en ae ee University of Missouri. 
1 ESET CSS Thm rans d Sh ng ie ra Bod arate de oe University of Pennsylvania. 
RECT TSE am ONE aya gnc eal sc ahal se sais capensis ate aoa Sisal Sis Sarees Yale University. 
PRICTFAR DG A LER EDM IN orate erat aurea tite ins Pest icesenee University of Pennsylvania. 
IRFCHARDS HERBERT Mocs ig cchs bi thea a eee Ee Se EN MBAR Columbia University. 
BIDDLE OM care «wa Station for Experimental Evolution, Cold Spring Harbor, N. Y. 
RENGER SAL Ls shai cae on os ook peek aS Mees 141 W. 78th Street, N. Y. City. 
ROBERTSON, T. BRAILSFORD............. University of Adelaide, South Australia. 
ROBINSON: G. CANBY oo cae ss 6 otic ca dae Washington University, St. Louis. 
ROSH SANTON] Utste e aie sais ashe as nix eererece New York Post-Graduate Medical School. 
DROSS OF AM Da ge SMe 25 hey etches QHERCACY S ALCRENCRERC ECE RC REC RCRRROICR RD Cara mre Columbia University. 
ROSH NAM MISE TONE eter cs multe dices nen oceans soles aie Reve Harvard University. 
ROSENBLOOM, JACOB............. Western Pennsylvania Hospital, Pittsburgh, Pa. 
ROTH GHORGE? Duarte cs tote n ao ee soot Hygienic Laboratory, Washington, D. C. 
{EXO PERS Gis U Tei Dy. fly Lee Veer ce Sr oepel CCN A CPC aera APOES Mt. Sinai Hospital, N. Y. City. 
ROWS, = PEVTON sire veters veya et soe six lovsiwiawiaie Rockefeller Institute for Medical Research. 
SAT AMA EV TEM TANE eee one te tie enela tare dete srarstersaetetel snecols 302 Convent Ave., N. Y. City. 
SCHED wy mnedele cate Dis cemsieie waice cv oipe ease oo re oa orale arer ane University of Minnesota. 
SCENTID TOA RTO yee Ae atone aicstetraiaa ka tot sakes ora os, fours sie oi araee meee University of California. 
SCHMUIE DZ WV neld crete oe natiotenacote tat eca Wh aie ve Biba Ww so George Washington University. 
SCHWYZER WE RILZ cmos abate aye iste. 3 iseere azo Kastanienbaum, near Luzern, Switzerland. 
SCO LD eet aga eee Marae atcae tv anonscchevtcc clic, « ae eae bys tidciavetens sive apeol Columbia University. 
SOOT seta aa eestor) cides ee aeiea valese se vane ba ts & College of the City of New York. 
SHINEOR ME Ma Ltger te Rievene etoile nC sae Via als eer eee ONS s New York University. 
SHARES PHILIP OCMiorikicp se ole Srae Oe a pies! orareaere Washington University, St. Louis. 
SUVARI eA) sy peste atetare © har aver ereeartanatiMey scales ox alter gnavare a! a are! arareTe% Fordham University. 
SEAT NT AD gotta EINIR ig ots nee cvrctor ea oAay oP oF aby oF ar NaNO? cep ae oh ov abst stare eke veins a4 Columbia University. 
SEVEN GARI Ad ee ete Ra SIE Ie Ua se Airvi slfo lig artes bea algae se vot wie are Fordham University. 


SHIVE, J. W...New Jersey Agricultural Experiment Station, New Brunswick, N. J. 

SILER, J. F...Department Laboratory, Southern Department, Fort Sam Houston, 
Texas. 

SIMON Es CHARLES witiste sc susie oe ort.e +a Niele ons Bo ee sivicee 50s University of Maryland. 

SIMPSON ROUTED RECAIND ) sciiesre oi erele vole roves feiie ree loses Gras Cornell University, Ithaca, N. Y. 
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SITPTENFIEL Deg Mis S)sjokesetayenare aro letero ech eet saalotra ch tone tousy some car oterevet Columbia University. 
SMITH, ARTHUR) Hiisieie a: <ucigis sieterel says ss Rockefeller Institute for Medical Research. 
SMITHS PHI TOSE oasis, sve nickobocal ler ciakniin Setar a omara areata . .University of California. 
SMITH; VTHEOBALD (55-205! ects ais. oleveas ew suede cuevebe ions Rockefeller Institute, Princeton, N. J. 
SOLEAAN PLORAED fre eis torcisrcisioraiciotnusierchonssekers Western Reserve University, Cleveland. 
SOUTHARD EGS, Lone seers) ch cne tise oe ota biviece) evetlckelal stands oneiiews eke) oheta Harvard University. 
SPAETH; JREYNOLD: -ALBREGH TD. tener ietevers lee 2) its hole iolosegere Johns Hopkins University. 
STEWART; (GEORGE aN jiate se sveusaiereyereiten ter Western Reserve University, Cleveland. 
STULES SPERCVSG Case cncrasens svosste retailer eet ete ayer creat metic rererenelete Harvard University. 
STOCKARDECHARLESSIN, sayz eeiarecenooiske cheer sieiee Cornell University Medical College. 
STOOKEY, MISMMAN sbcricisieus se ciele esters University of Southern California, Los Angeles. 
STOREY A THOMAS RA Gs oh eines clos ai slorscucustarsie pen eesvene College of the City of New York. 
STRONG) SRICHARDIP eurage es ci als eae a cee oesl eae Rae eee Harvard University. 
STROUSE,) SOLOMON mxcjcatajensvo tenes oa eae 104 S. Michigan Ave., Chicago, Illinois. 
STURTEVANT eA si Pla ox to iaectele vanstolon mereicueia is a ome Poko kaltonoaeacie anon Columbia University. 
SWAIN 2 RASH Sorat ca hercccactcvststcrepotvenn or enneat neem beaters Stanford University, California. 
SWEET) ob on it-D WIN eserars ovens s ocetetote ter aeueaversbonsiarsne Ciereyniaieaae University of Pennsylvania. 
SSWIRD) cles Picste recess Suerte esi rar scant suacane sua acre ceaaeieg era Ron es rieuete wise Columbia University. 
SYMMERS, DOUGLAS cpacerstescrsvch ols uo tennis oictaiota sake oreitomnelorences New York University. 
TASHIR Oj cg OHIRO:co5 eva taresccorelelela cayoh Sear sevensinas custerentenckane eokenars University of Cincinnati. 
PAVE OR ALONZOLE wc rsnerieten is iste iens semen cele are teate mires: University of Pennsylvania. 
SRAVLOR SRS Mar rococo sin er atioch Goo eeesauenscavousr eetues 2 nave ehedegenes areeanel shen testa Maceo, Kentucky. 
TEAGUE HOSCARR tay cetersncare neta meerctateteae Quarantine Laboratory, Rosebank, N. Y. 
7TLENGBROECK GARE s shisinene aie oe aes Rockefeller Institute, Princeton, N. J. 
TPERR Vor Becls otings aa a eee Vanderbilt University, Nashville, Tenn. 
SBHOMAS AR THUR SW acccace ninsarsbalonees erence 6 Sie ovata eae sor cee eae Columbia University. 
SPH RO SS Wits Cy etcteenic dacnicaccstane nen ee ene oioeon Cornell University Medical College. 
MLODD, 5] OUN S105 35,55. hive. soateene Baean cra aeekee oma ehema vanes McGill University, Montreal. 
TLORREY; 3] OHNa Cass astcene dansinis ooroeteeee eines Cornell University Medical College. 
TEV ZZERS SECS HE arf ie teniasi susie iace le ohn Gav aia nese ree Harvard University. 
UELENHUTH, EDUARD =. bielebie cee Rockefeller Institute for Medical Research. 
WINDER TICES SE RANKS Piste achccecen yl cin vante eaten nectler Aoceuean aedoteaote ween REL Yale University. 
VAN TSLYKE DIONAED) DDieert cteieia a sieie see Rockefeller Institute for Medical Research. 
WaDSWoRTH, AUGUSTUS B............ State Department of Health, Albany, N. Y. 


WaksmMaNn, S. A...New Jersey State Agricultural Experiment Station, New Bruns- 
wick, N. J. 


WALEACE © GHORGE UB aahes waite ceisteneinnn fate hee eee New York University. 
WALKER Sabo se La srexa ele tena ttetox sinus tastes eucketen oe oa iis eee University of California. 
WARTHIN|FALDREDES. satan te wise ercksls eustaltat oho University of Michigan. 
WASTENEYS 2A, ory acs aia toe etnies Ravioli Ge ne University of Toronto. 
WATANABE SCP KON eco elite se ok he eae Ee ene University of California. 
WELCH SWILDEAM SENS he crc: ccersth ores cee ne Johns Hopkins University. 
WELKER; -WILLTANMT Is ia ateneecs Sena eae University of Illinois. 
WELLER, CARLO VERNON sr rien cee eee ee University of Michigan. 
WEULS,- H.= GIDEON cacrsiec ces eee aca ee eee er eee University of Chicago. 
Wrst CH Jit sag uheaiere mente 3315 Wisconsin Ave., N. W., Washington, D. C. 
WHIPPED: GH etna oe Vere Pore ee University of California. 
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WHITH e DENTAMIN te isla heres cient at sie tissel sete 6 50 Vanderbilt Ave., New York City. 
WHITE Oe Eeees ene tics cate clean Brooklyn Botanic Garden, Brooklyn, N. Y. 
IWIGGERS Sr Gomer crema liacerevacvca ae Western Reserve University, Cleveland, Ohio. 
Wiuiams, ANNA W....../... Sarat els weiter Department of Health, New York City. 
IWaILEDAMS = Hen Bi aetecie ssitcies Riis, Sates evel SGIRKO ENS oes svete ens Columbia University. 
WAL VANS aE ER BER Tal Way ctecnetrarcca cis.cie sietererals bie eicveas’ sieve sislers University of Buffalo. 
WHESONS SES DMUND Ei ociatan aerenic ee autor enacts sles wae Serres Columbia University. 
WINSLow, C.-E. A....... SO OCHO Caradoc homie steletoumpenercus Yale University. 
WORBACH Ose UR Teteectc es aicnress (set ain «rai she We Sion eva veya efele Harvard University. 
NVOER SE CHARE RSU Gre Lem o ciete cae shina clesishis SulOe veel ane Cambridge, England. 
WVOLESTSIN, (IMIARTHA 4s @ cjarei c's. seis ssssale Rockefeller Institute for Medical Research. 
VVOOD ER ANCIS somes cael ectieye tisatactc cious ss ttiererein lover -aieleiele ss Columbia University. 
WOODRUEE a ILORANDE (IZOSS state calcite nc etter torccce ale eunie wud encanto Yale University. 
MEA TSUTINIAOHID Bic iotche ciate ce ele eisie sialene sie ereysiti cis esses ie wieuceveders University of Japan. 
IWVERKES 2 ROBERTS Mas cteroucjos a siete tet haces 1864 Park Road, Washington, D. C. 
PE TINGHIER wells oid eve censieieters (avers eisi¢i0v49 826 S08 sie ous Department of Health, New York City. 
CORESGLS LEV RDS ESRB BUS Bote aD cba oO po ociuntad oe Columbia University. 


Total number of members at the close of the academic year, 1918-19: 379. 


1903-04 
President<wcsaccusves Meltzer 
Vice-President...... Park 
(aibrarian’ o.-1 sess Lusk 
Tredsurety <ceoas.cne Calkins 
Secretary oti ess eiaivecss Gies 

1909-10 
Président:...cceeica Lee 
Vice-President...... Gies 
“Ereasureraiy sauces Lusk 
Secretanyisncsecti a «ss Opie 

IQI5—16 
President sincere: Lusk 
Vice-President...... Calkins 
Sec’y-Treas.........Jackson 
Additional members \ Gies 

of Council!...... Jf Auer 


OFFICERS. 


I903-I9I9Q. 
I904-'05 1905-'06 1906-07 
Meltzer Wilson Flexner 
Ewing Dunham Dunham 
Lusk Lusk —— 
Calkins Calkins Calkins 
Gies Gies Gies 
IQIO—’II IQII-’I2 1012-13 
Morgan Morgan Ewing 
Gies Levene Levene 
Lusk Lusk Norris 
Opie Wallace Wallace 
IQI6—"17 I917—-"18 
Jacques Loeb Gies 
Gies Auer 
Jackson Jackson 
Auer Dubois 
Dubois Wallace 


Gies 


I918—’19 
Gies 
Auer 
Jackson 
Wallace 
Sherman 


1907-’08 I908-—’09 
Flexner Lee 
Morgan Morgan 


Calkins Lusk 


Gies 


IQI3—"I4 IQI4—I5 
Ewing Lusk 
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